SUPPLEMENTARY INFORMATION

SUPPLEMENTARY NOTE 1

Proteomic analysis of Tupanvirus particles

Proteomic analysis of Tupanvirus soda lake particles revealed 127 proteins, nearly half
(32/127 = 25.1%) of which are unknown and eight of which are encoded by ORFans
(11/87 = 12.6%). Besides the expected major structural components [major capsid
protein (L679) and core protein (L614)], transcription components constitute the largest
functional category associated to the viral particle (13 gene products, including subunits
of DNA-dependent RNA polymerase, RNA helicases, and mRNA capping enzyme).
Moreover, other functional categories were detected in Tupanvirus particles, including
protein/lipid modification (14), oxidative pathways (6), DNA topology and repair (3),
particle structure (4), and others (87). 59 and 25 out of 127 TPV virion-associated
proteins are shared with mimivirus (APMV) and Cafeteria roenbergensis virus

respectivelly, out spanning all functional categories analyzed (Supplementary Data 2).

18S rRNA intronic sequence within Mimiviridae and Tupanvirus

The study of 18S rRNA sequences in tupanviruses showed that both copies are located
in an intergenic region (Fig. 6; Supplementary Fig. 6A,B). The genomic environment
analysis revealed the presence of many hypothetical proteins and ORFans next to the
two copies and a tRNA island, composed of seven tRNAs, 15 kbp away from the core
sequence of copy 1 (Supplementary Fig. 6A,B). Best hit analysis showed that the first
100 sequences, for both copies, belong mainly to the intronic regions of 18S sequences
from different organisms such as fungi, amoebas and algae (Supplementary Fig. 6C,D).
The presence of the 18S rRNA intronic sequence was also observed in members of

lineages A, B and C of the Mimiviridae family (Fig. 6) Lineages A and B presented just



one copy which is located in an intronic region next to a self-splicing group I intron
endonuclease. Lineage C presented two copies of the 18S rRNA sequence: copy 1 was
disposed in a similar pattern of the copies presented in both tupanviruses (in intergenic
regions) and copy 2 showed a most similar pattern to the unique copies of lineages B
and C (in an intronic region also next to a self-splicing group I intron endonuclease)
(Fig. 6 A-E). Phylogenetic analyses suggested that 18S rRNA copies 1 and 2 of
mimiviruses lineage C had separate and different origins. However, Tupanvirus 18S
rRNA copy 1 and 2 seem to be related to mimiviruses lineage A and B (single copy)
and fungi mitochondrial 18S rRNA intronic region (Fig. 6F). We also observed the
presence of three or four copies of the 18S-like sequences in some Chlorella virus,
which were all phylogenetically inter-related (Fig. 6F). Analyses involving FISH and
gPCR of the intronic 18S ribosomal region in tupanvirus soda lake demonstrated that,
although these 18S rRNA copies are located in intergenic regions, they are highly
expressed during the entire infection, especially in intermediate and later phases (6 and

12 hours post infection) (Supplementay Fig. 8).

Profile of infectiveness of Tupanvirus

Tupanvirus was first isolated in both Acanthamoeba castellanii and Vermamoeba
vermiformis, suggesting a broader host-range compared to other previously described
amoebal giant viruses. In light of this, we tested the infectiveness of the new isolate on a
large panel of protozoa. Four distinct infectiveness profiles were observed
(Supplementary Table 1). Cytopathic effect (CPE), increase of viral titer, and genome
replication were observed in A. castellanii, A. polyphaga, A. sp E4, A. griffini, V.
vermiformis, Dysctiostelium discoideum, and Willartia magna, characterizing a

productive cycle wherein these hosts were permissive to Tupanvirus. An abortive cycle



was observed in Acanthamoeba sp michelline and A. royreba, wherein CPE and
Tupanvirus genome replication were observed, but there was no particle formation since
the viral titer did not increase. Trichomonas tenax were completely refractory to
Tupanvirus, since CPE, genome replication and increase of viral titer were not
observed. The fourth profile was observed in RAWZ247, THP-1 cells and in
Tetrahymena hyperangularis, a ravenous free-living protist, wherein Tupanvirus was
able to induce a cytopathic effect, but neither an increase of viral titer nor genome
replication were observed, thus we concluded that TPV was toxic to the susceptible cell

- an unprecedented profile among amoebal giant viruses.

Tupanvirus modulates a non-host organism

Tetrahymena sp was susceptible to Tupanvirus, which caused several effects (Fig. 7G;
Fig. 8); however it could not replicate within the protist. In light of this, we
hypothesized that the reduction of physiological activity of a (non-host) predator could
increase the virus’ fitness. We put it to the test by performing in vitro simulations,
wherein Acanthamoeba castellanii (AC) and Tetrahymena sp cells were put together
and infected at M.O.I. of 10 (Tupanvirus or APMV), and observed over 12 days. Input
of fresh medium and permissive host (AC) was done at days four and eight post
infection. After the input, Tupanvirus reached higher titers while APMV was
extinguished, since the latter was not able to modulate the predator organism, unlike
Tupanvirus (Fig. 8N). When we induced a previous ribosomal RNA shutdown in
Tetrahymena with geneticin, APMV was able to survive until the last day of
observation, similar to tupanvirus. This indicates that viral particles’ toxicity confers an
advantage in a habitat of intense competition where giant viruses are abundant (e.g.

water environment), favoring the encounter between the virus and a permissive host.



Altogether, this data suggest that viral particles can act as active “non-alive” players
favoring viral progeny maintenance, in a distinct way of their canonical role of
transmitting genetic information. Considering that Tupanvirus is sister group of
mimivirus, such modulation mechanism could be an ancient inheritance from an
ancestor of Mimivirus or Mimiviridae. This new mechanism demonstrates that selective
pressures over virion content go beyond the metastability properties in early steps of
host infection, and can act as unexpected players to protect the rest of the viral progeny

against predation.

rRNA shutdown does not seems to be related to ribophagy

The cytotoxic phenotype caused by Tupanvirus in host (A. castellanii) and non-host
cells (Tetrahymena) is a circumstance never previously described and seems to be
related to the shutting down of host ribosomal amounts (Fig. 7C; Fig. 8B,C,D,K,L). Ina
first moment, we believed that the autophagy might be related to Tupanvirus infection.
In order to corroborate or not this hypothesis, we developed other several experiments
involving the use of acidification inhibitors (chloroquine and bafilomycin A), the
observation of acidification of infected cells, as well as the silencing of the gene that
encodes an autophagy-related protein, Atg8-2. The treatment of amoebas with
chloroquine (a lysosomotropic agent that accumulates inside the acidic parts of the cell,
including endosomes and lysosomes, preventing acidification and, consequently, the
fusion of endosomes and lysosomes) or bafilomycin A (a vacuolar H+ ATPase inhibitor
that acts in the late phase of autophagy) did not prevented the occurrence of the
ribosomal shutdown caused by tupanvirus infection, suggesting that this phenomenon is
not dependent of the autophagosomes formation, a hallmark of ribophagy (Fig. 7C,D;

Supplementary Fig. 9). In order to confirm this first experiment, we also opted to do the



silencing (sIRNA) of Atg8-2, that is one of the ubiquitin-like proteins required for
autophagosome formation, representing thus a cell marker related to ribophagy.
Curiously, the gene silencing also does not prevent viral induced ribosomal shutdown in
Acanthamoeba castellanii, corroborating the results observed with the inhibitors
treatment (Fig. 7C,D). We also checked the pH of cells infected by tupanvirus or
mimivirus, in presence or absence of bafilomycin A. Tupanvirus, in contrast to
mimivirus, induces a strong acidification of whole amoebal cytoplasm at the time of 9
hours after infection (Fig. 7B; Suppementay Fig.9A,B). In mimivirus-infected amoebas
and non-infected amoebas, it was possible visualize only localized acidic vacuoles, but
in a scale quite smaller than that observed to tupanvirus infected cells (Fig 7B;
Suppementay Fig.9A,B). Interestingly, the intense acidification caused by tupanvirus is
not affected by the bafilomicyn A treatment, suggesting that this decrease in pH could
be induced by an another acidification mechanisms not related to H+ ATPase pump
(Fig. 7B; Suppementay Fig.9A,B). Although tupanvirus induces a remarkable
acidification of host cells concomitantly with the ribosomal RNA shutdown, the
biological meaning of such acidification and its possible relation to ribosomal shutdown
remain to be investigated. As demonstrated in main data, Tupanvirus (inactivated or
not) also causes degradation of host (Acanthamoeba castellanii) and non-host
(Tetrahymena) nucleolus/nucleus (Fig. 7F,G), which may contribute to rRNA
shutdown, since the nucleolus is important to ribosomal biogenesis. Taken together,
these results indicate that this cytotoxic phenotype caused by tupanvirus is a mechanism

not-related to the canonical ribophagy/autophagy process.



SUPPLEMENTARY FIGURES

Supplementary Figure 1: Tupanvirus soda lake cycle in A. castellanii observed by
immunofluorescence. Cells were infected at a multiplicity of infection of 1 and
observed at different time points post-infection. In green, viral particles detected by

anti-tupan particle antibody produced in mouse; in red, amoeba cytoskeleton. H: hours

post-infection. Scale bar, 10 pm.




Supplementary Figure 2: Tupanvirus deep ocean genomic information. (a)

Rhizome; (b) circular representation of the genome highlighting the translation-related
factors; and (c) analysis of Tupanvirus deep ocean 70 tRNAs distribution among amino
acid (aa) categories, isoacceptors and their relation to viral aa usage. Bars represent the
percentage of use of a given codon (isoacceptor) related to a given aa. Dots above bars
represent codons in which Tupanvirus deep ocean presents one or more related tRNAs.

*Ambiguous tRNA — also predicted for pyrrolysine.
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Supplementary Figure 3: Analysis of 67 tRNA distribution in tupanvirus soda lake
among amino acid (aa) categories, isoacceptors and their relation to viral aa usage. Bars
represent the percentage of use of a given codon (isoacceptor) related to a given aa.
Dots above bars represent codons in which Tupanvirus presents one or more related
tRNAs. Numbers above the squares represent the percentage of codon occurrence
covered by tupanvirus tRNA, considering each aa. These numbers determined the

colours, according to the legend at the bottom right corner of the figure.
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Supplementary Figure 4: Maximum likelihood phylogenetic trees of the 20

Tupanvirus aminoacyl tRNA synthetases (aaRS).
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CDE00221.1 Roseburia sp. CAG:4T1
CH48245.1 uncultured Clostridium sp.
SDAT828.1 Lachnospiracese bacterium G11
WPD02977610.1 Goprococous sp. HPPOD4S
Asparag inyl RS WPD09263777 1 Lachnospiracese becterium 8143BF AA
WP018439910 1 Coprococcus sp. HPPODT4

VPO29502575.1 L i
CCY70009.1 Eubscterium sp. CAG:181
CDA28871.1 Lachnospiraceas bacterium CAG215
CDEG7828.1 Blautiasp. CAGAT
OKZ45968 1 Blauiasp. CAG374857
SCHE2846.1 uncultured Ruminococous s p.
SCHEB774.1 uncultured Eubacteriumsp.
SETT2802.1 Desuifotomaculum guttcideum
SEU02824.1 Clestricium sphencides JCM 1415
WP 055212187 1 Fusicatenibacier ssccharivorans
WPD08716755.1 Desufitobacterium metalireducens
WP009267! Lachncs piracese bacirium 1458F AA
® |wPotazrosez.1 Ciestridium s sccharalyicum
WP022020444.1 Hungatella hathewsyi
WP024252488.1 C lestridium indclis

7.1 Clostridium

7 WP025220771.1 Clostridiums p. ASBs410
WP028283884 1 G lostridium celerecres cens

o

i

WP0558808:
WP031582765.1 Lachnospiraceae bacterium AC2028
58 |WP021585712.1 Lachnos piracese bacterium PEAZ.

CDB42206.1 Ruminococes sp. CAG 177

Hungstells hathewsyi

v 557261 magnum
KKK41376.1 Lokisrchseum s p. GC 14 75
KYK22879.1 Thermoplesmatsles archascn SG8522
ARF10779.1 Hokovirs 1122 é
ARF10778.1 Hokovirus 4 52
27 WP 048165938 1 oous pacifics
WP 084272777 1 Picraphils oshimee
WP 0811418181 Femoplasma acidiphium
WP 012178224 1 Methenomassilicoccus luminyensis
AFH42271.1 Fenvidicoccus fontls Kam240
ARFO02181.1 Catoviris
AET22978.1
BAJ487081 Gandidatus Gabliarchacum subtemaneum
71,XP001733836.1 Entamoeba dispar S AW760
%P 008860072.1 Entamosba nuttalli P19
XP 0042576611 Entamoeba invadens IF 1
WP 0122285851 Vulcanizsets distibuta
P 012754111.1 SAMDO0018524 080530 partial Acyios flium subglobosum LB 1
XP 847550.1 Dictyostelium dis coideum AX 4
XP 0022888011 DICPUDRAF T 150804 Dictycstslium purpureum
XP 020428037 1 Polysphondylium paliidum PN500
XP 1Pl palidum PNSOD
WP021743824.1 Leptoichia sp. oral taxon 879
ACV22005.1 Leptorichia buccali: C10138
WP 0417805621 Leptorichia buccalis
55 |WP026748124 1 Lepiotrichia hofstadii
WPD41760562 1 Lepiotrichia buccalis

AEXB2488.1 Moumouwirus Monve
—{AEFBED?M Woumounirus goulst
84 |P 0072548121 Acaninsmosba polyphags moumouins

35 ARF11815.1 Kies
KYBE4102.1 Indivirus

WP 082173897.1 Microvirga mass iiensis
AFX82240.1 Megavins courdol1
AGDSZ756.1LBA 111

54| ANBS0837.1 Powai lake megavins
YPO04834794.1 Megavirs chiliens &

Tupamvirus deep cean

89| Tupanvins scds ke

Amoebozoa
and others
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Aspartyl RS

100, X P 649894 1 Entamoeba histolytica HV-11MSS

1 XP 0088557671 Entamoeba nuttali P19

XP 020432424 1 Palysphondylium palidum PN500
72 0 100 XP 0127533981 Acytostelium subglobosum LB
XP 0043615941 Dictyostelium fasciculatum
L L XP&45306 1 Dictostsiumdiscoideum AX4

XP 0043395181 Acarthamoeba castellanii str. Neff
XP 0094925901 Fonticula alba
87 XP014158672.1 Sphaeroforma arctica JP610
_|:XF‘004345 1412 Capsaspora owczarzaki ATCC 30864
32 OAQ27124 .1 Mortierella elongata AGTT
XP 0157827671 Tetramychus urticae
29 ——————— XP 017485648 1 Rhagoletis e phyria

XP 014123167 1 Zonotrichia albicollis
XP 014162423 1 Geospiza fortis

XP 0191460271 Convus comixcornix
XP 008636434 1 Corvus brachyrhynchos

KFW79362 1 Manacus vitelinus

6\ XP 008935669.1 Mero ps nubicus

KFQ17990.1 Merops nubicus

9, XP 010160988 1 Antrostomus carolinensis

KFZ46086.1 Antrostomus carolinensis

KFV43662 1 Gavia stellata

XP 0100782501 Pterocles gutturali s

45 KFV00090 1 Pteracles gutturalis

571 KFQO06375 1 Leptosomus discolor

69/ XP 0099452091 Leptosomus discolor
XP 019828966.1 isoform X2 Bos indicus
XP 010851973.1 Bison bison bison

100 | XP 019828959 1 isoform X1 Bos indicus

DAA32651.1 TPA: Bos taurus

XP 018092728 1 isoform X 1 Xenopus lasvis

XP 0184173111 Nanorana parkeri

XP 0173253401 Ictalurus punctatus

XP 0163097821 Sinocyclocheilus anshuiensis

NP 001134011.1 Salmo salar

XP 0196165781 Branchiostoma belcheri

XP 0146699001 Priapulus caudatus

KFMB3678 1 Stegodyphus mimosarum

XP 015924414 1 isoform X 2 Parasteatoda tepidarionum

0 'XP 0159244131 isoform X 1 Parasteatoda tepidarioum

XP 0037406581 Galendromus occidentalis

XP 0183246401 Agrilus planipennis

XP 012343474 1 Apis florea

XP 393437 2 Apis melifera

KOX79545.1 Melipona quadrifasciata

XP 003493969.1 Bombus impatiens

XP 01779854 6.1 Habropoda laboriosa

100 'KOC68572.1 Habropoda laborio sa

XP 017884983.1 Ceratina calcarata

XP 0112633732 Camponotus floridanus

XP 012234736 1 Linepithema humile

XP 0111529661 Harpegnathos saltator

100 XP 0144771101 Dinoponera quadriceps

87  ETN59224 1 Anopheles dadingi

JAAIBT01.1 Anophele s aquasalis

XP 3155843 Anopheles gambiae str PEST

KFB50781.1 Anopheles sinensis

XP 001865617 1 Culex quinquefasciatus

97 XP 019557888 1 Aedes albopictus

100 L XP 001655895.1 Aedes aegypti

88 - XP 018739401.1 Bactrocera latifrons

XP 011208424 1 Bactrocera dorsalis

XP 011182222 1 Bactrocera cucurbitae

XP 004537437 1 Ceratitis capitata

75 - XP 013099686 1 Stomoxys calcitrans

JAV16914 1 Haematobia irritans

KMC28386.1 Lucilia cuprina

XP 0051873961 Musca domestica

XP 017838219.1 Drosophila busckii

99 XP 0178687021 Drosophila arizonae

XP 017961610.1 Drosophila navojoa

XP 001986463.1 Drosophila grimshawi

100, XP 017147548 1 isoform X 1 Drosophila miranda

XP 0171475491 isoform X 2 Drosophila miranda

XP 001959541 1 Drosophila ananassae

XP 0170878541 Drosophila bipectinata

XP 0170325161 Droso phila kikkawai

XP 0171256401 Drosophila elegans

XP002033628.1 Drosophila sechellia

NP 476609 1 Drosophila melanogaster

AAD21582 1 Drosophila melanogaster

XP 0160272871 Drosophila simulans

XP 001975841 1 Drosophila erecta

XP 0170084271 Drosophila takahashii

XP 0170784971 Drosophila eugracilis

2| ¥P 016986136 1 Drosophila thopaloa

XP016958575.1 Drosophila biarmipes

70 LXP 016940380.1 Drosophila suzukii

47
84 £

86

76

:Tupawwrus soda lake
100

Tupanvirus deep ocean

]

ARF11619.1 Klosnewirus

Amoebozoa
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Cysteinyl RS

XP 012763188.2 Plasmadium reichenowi

XP 0186415351 Plasmodium gaboni

XP 004222036.1 Plasmodium cynomolgi strain B

XP 002258792.1 Plasmadium knowlesi strain H

XP 001614464.1 Plasmadium vivax Sal

65 XP 001347434 2 Plasmodium falciparum 3D7

SCOB6870.1Plasmodiumvivax

SCNE1934.1 Plasmodium chabaudi adami

5B584520.1 Plasmodium malari ae

KOBB0818.1 Plasmodium falcipaum HB3

ETW56568.1 Plasmodiumfalciparum Palo A te/Uganda

CDO64583.1 Plasmodium reichenowi

CRG99705.1 Plasmodium relictum

WP 011976719.1 Methanococcus maripaludis

OAD17522 1 Blastocystis sp. ATCC 50177/Nand I

96, 0I76826.1 Cryptosporidiumandersoni

XP 002140086.1 Cryptosporidium muris RNES

0OI72991.1 Cryptosporidium ubiguitum

CUV06522 1 Cryptosporidium homini s

OLQ17505.1 Cryptosporidium hominis TUS02

XP 6274691 Cryptosporidium parvum lowa Il

KRX03870.1 Pseudocohnilembus persalinus

ADC80543.1 Toxoplasma gondii

CEL70364.1Neospora caninum Liverpoal

09 |KYKG62773.1 Toxoplasma gondii TgCatPRC2

X P 008888417.1 Hammondia hammondi

XP 00268257 1.1 Naegleria gruberi

95 XP 0204321811 Polysphondylium pallidum PN500
XP 0127497191 Acytostelium subglobosum LB1 Amoebozoa

XP 0043571711 Acanthamoeba castellanii sir. Neff

XP 011329364.1 Cerapachys biroi

XP 012235780.1 isoform 2 Linepithema humile

97 | XP 009822634.1 Aphanomyces astaci

XP 009822636.1 Aphanomyces astaci

XP 008861651.1 Aphanomyces invadans

CCAZ20071.1 Albugo laibachii Nc14

XP 012896573 .1 Blastocystis hominis

XP 0142514301 Cimex lectularius

100 X P 002585828 1 BRAFLDRAFT 268799 Branchiostoma floridae

XP 0196202631 Branchiostoma belcheri

XP 014613824 1 isoform X1 Polistes canadensis

XP 015706922.1 Cotumix japonica

XP 416955.3 isoform X3 Gallus gallus

ETE71293.1 Ophiophagus hannah

XP 0147985701 Calidris pugnax

XP 010574094 1 Haliaeetus leucocephalus

70 'XP 018764534 1 isoform X1 Serinus canaria

a7 EJY63365.1 Oxytricha trifallax

XP 001010154.2 Tetrahymena thermophila SB210

CDW84464.1 Stylonychia lemnae

XP 008854867 1 Entamoeba nuttalli P19 I Amoebozoa

OMJ81664.1 Stertor coeruleus

100, SJKB5984.1 Babesia microti strain RI

XP 012648230.1 Babesia microti strain RI

X P 020428575 .1 P olysphondylium pallidum PNS00

X P 003290724.1 Dictyostelium purpureum I Amoebozoa

68 XP 837369.1Dictyostelium discoideum AX4
XP 0021786731 Phaeodactylum tricornutum CCAP 105511

:XP 005714346.1 Chondrus crispus

WP 048056040.1 Pyrococcus sp. ST04

AFK22692.1 Pyrococcus sp. ST04

ACS89242 1 Thermococcus sibircus MM 729

WP 048148284 1 Palaeococcus ferrophilus
ARF09161.1 Catovirus ?

AHC50668.1 Sulfolobus acidocaldarius SUSAZ

WP 0118223401 Hyperthermus butylicus

WP 013266160.1 Acidilobus saccharovorans

WP 022541741.1 Aeropyrum carini

WP 052833586.1 Staphylothemmus hellenicus
76 E0B12429.1 Nosema bombycis CQ1

9971 P 013163630.1 P apilio xuthus
XP 013180951.1 Papilio xuthus

26 X P 009264960.1 Encephalitozoon romaleae 5J2008
XP 003073337 1 Encephalitozoon intestinalis ATC C 50506
8448 XP 003887727.1 Encephalitozoon hellemATCC 50504
44 AGE95040.1 Encephalitozoon cuniculi
90 'NP 597178.1 Encephalitozoon cuniculi GBM 1
XP 001459541.1 Paramecium tetraurelia strain d42
4%':@ 001432075.1 Paramecium tetraurelia strain d42
91 'XP 001435512 1 Paramecium tetraurelia strain d42
100 l:Tupamlrus soda lake
Tupanvirus deep ocean
AGDE2759.1 Megavirus |ba
AFX92909.1 Megavirus courdol1
&8 YP 004894858.1 Megavirus chiliensis
84 |ADX97542.1 Courda11 virus

97 ADX97543.1 Tera virus
58

ANB50895.1 P owai lake megavinus

AGF84998.1 Moumowirus goulette
4%|:EAEK524UEJ Moumowirus Monve
g9 —ADX97544.1 Moumauwirus

89 | KM982402 Kroomwirus

KT599914.1 Niemeyervirus2

AKI7T8924 1 Acanthamoeba polyphaga mimivius
AEQB0346.1 Acanthamoeba castellanii mamavirus
AHA45707.1 Hirudovirus strain Sangsue
KU761889.1 Bombay

KT599914.1 Niemeyervirus1

KW982403 Amazoniavirus

KM982401 Oystervirus

KF959826.2 Sambavirus

13



Glycyl RS

XP 010626688.1 Fukomys damarensis
XP 018831852.1 isoform X1 Cricetulus griseus.
XP 008988984.1 Peromyscus maniculatus bairdii
XP D05350870.1 Microtus ochrogaster
XP D0S076856.1 M esocricstus auratus
XP D03468005.2 Cavia porcslus
&|NP 001258068.1 Rattus nonvegicus
1AV443351 Castor canadensis
12 aaH217471 Wus musculis
33| XP 004652820.1 Jaculus jacuius
- XP 004839531.1 Helerocephalus glaber
8| L xP 004626577.1 Octodon degus
XP 004582458.1 Ochotona princsps
XP 005315221.1 Icidomys tidecemineatus.
XP 015345675.1 Mamota mamota mammota
XP 007662548.1 Omithortynchus anatinus
 XP 016077781.1 Miniopterus natalensis
ELK12632.1 Pieropus alecto
HXP 0089121021 Pteropus alecto
FxP 0112629121 Pieropus vampyrus
XP 0159793231 Rousettus aegypiacus
XP 008825739.1 Hannospalax galil
234/ XP 002819302.1 Aluropoda melaoleuca
XP 008521171.1 Equus prvialskil
EFB30199.1 Ailuropoda melanoleuca
XP 012496133.1 P ropithecus coquereli
XP 012591317.1 Wicrocebus murinus
XP 006832228 1 Chrysochloris asiatica
1¥1'1— XP 0046768781 Condyura cristata
|- XP 004702812.1 Echinops teffair
L XP 006146282.1 Tupaia chinensis
— XP 011808336.1 Colobus angolensis paliatus
35| [-XP 003925230 1 Saimin bolviensis boliviensis
43| | |xpP 0032705241 Nomascus leucogenys
7|%P 003896193.1 isoform X1 Papio anubis
XP 005549935.1 isoform X1 Macaca Bscicularis
XP 0055499361 isoform X2 Macaca Bscicularis
P 007979908.1 Chlomcs bus sabasus
XP 009201426.1 isoform X2 P apio anubis
XP 012330548.1 Actus nancymaas
XP 017382580.1 isoform X1 Cebus capudinus imitator
_ | ¥P 04269591 1 Oreinus orca
T{xP 007486163.1 Lipotes vexilifer
XP 007175318.1 Balaenoptera acutorostrata scammoni
5] XP 0071300711 Physeter catodon
ELRE1161.1 Bos mutus
NP 001091035.1 Bos taurus
XP 004007976.1 Ovis aries.
5| XP 005981274.1 Partholops hodgsonii
XP 010827706.1 Bison bison bison
XP 011967616.1 Ovis aries musimon
KFI80781.1 Manacus telinus
91, KFO86166.1 Conws brachymynchos
XP 0176022211 Conus brachyrynchos
XP 018151729.1 Ficedula albicolis
12 L kFZz51930.1 Podiceps cristatus
XP 010218280.1 Tinamus guttatus
XP 014800627.1 Calidris pugnax
KFQ78051.1 P hoenicopterus ruber ruber
KFR08026.1 Nipponia ippon
40 |- KFQ11578.1 Haliazstus abicilla
- KFV94477.1 Phalacrocoraxcarbo
|- KFQ47876.1 Pelecanus crispus
5| KF1105276.1 Aptenodytes frster
KFP45624.1 Chlamydotis macqueenii
41|KFR17312.1 Opisthocomus hoazin
KFVS7839.1 Gavia stellata
KFWW73878.1 Pygoscelis adeliae
XP 0115710811 Aquila chiysae os canadensis.
XP 007909967 1 Callorhinchus mili
L XP 006634255.2 Lepisosteus oculatus

L)

~

o

=

57|
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99

63

XP 0139432911 P aralichthys olivaceus
99 ; CD517041.1 Echinococcus granuosus
CD542067.1 Echinococcus mutiocularis
CD531558.1 Hymenolepis micrstoma

&4 XP 002739603 2 Sacco glosss kovalevskii

XP 012390449.1 isoform X2 Lingula anatina
39 1XP 012410317.1 Lingula anatina
‘ETIESBBBW Phylophthora parasitica P1569

ETPS4151.1P parastica P10287
% |yp 0020083771 Phytophthora inBstans T304
XP 0043529081 Ac castellani str Neft

&1 XP 003292434.1 Dichostelum purpureum
XP 638501 1 Dictyostelium discoideum AX4
KYQ96874.1 lacteum

XP 020434874.1 P olyspho ndylium pallidum P NS00 Amoebozoa
XP 004358903.1 Dictyoste lium fasciculatum and others

51 XP 012749207.1 Acytostelium subglobosum LB1

XP 005644380.1 Coccomyea subellipsoidea C 189
XP 004257784 1 E ntamoeba invadens IP 1
EMS512500.1 Entamoeba histolytica HM3:IM S5
g9 | XP 001734365 1 Entamoeba dispar SAWT760

WP 450910.1 Methanobrevib acter arborip hilus
99 WP 0070453381 M ethanotorris formicicus.
WP 015733692.1 Methanocaldococcus vulcanius

KYK2ZT7317.1 The pls itales archaeon SG8521
KUK0S251.1E archaeon 55 53

21

WP 048088312.1 Candidatus Methanoperedens nitroreducens
WP 015591850.1 Archaeoglobus sulfaticallidus
‘WP 012865922 1 Femoglobus placidus

AP 048083081.1 acetivorans
WP 04B054650.1 Geoglobus ahangari
057183581 baderium Entacrol

WP 011283583.1 Micoplasma synovias
SFE24384.1 P caceae baderium pGAS
WP 073537230.1 Clostidium kluyveri
WP 058486357.1 Dedwitalea phaphyphila
WP 055196221.1 Anasrostipes hadrus
WP 027104463.1 Lachnospiraceae bacterium V9D 3004
WP 024733156.1 D rancourte la massiliensis
VP 040015577 1 Dorea formicigenerans
39 WP 072108172.1 Hespelia stercorisuis
ARF09161.1 Catovins
ARF11618.1K

Tupanvirus deep oczan
) Tupanvirs soda lake

14



15

100 WP 0776688491 Salinivibrio costicola
WP 021022471.1 Salinivibrio costicola
WP 025672907 .1 Salinivibrio socompensis
WP 074213036.1 Salinivibrio sp. ES.052
WP 077770941.1 Salinivibno sharmensis
96 - WP 077456604.1 Salinivibrio
WP 069588690.1 Salinivibrio sp. DV
WP 077765707.1 Salinivibrio sp. PR5
68' WP 077675340.1 Salinivibrio proteolyticus
WP 017008814.1 Enterovibrio calviensis
WP 005506347.1 Gnmontia hollisae
WP 028024969.1 Enterovibrio calviensis
WP 0626627411 Grimontia celer
WP 0463057101 Grimontia sp. AD028
g9 “WP 002539580.1 Grimontia indica
WP 054672338.1 Photobacterium sp. JCM 19050
WP 072668612.1 Vibrio sp. M121144
WP 039433931.1 Vibrio navarrensis
WP 065296490.1 Vibrio natriegens
WP 041154262.1 Vibrio mytili
WP 039105839.1 Frischella pemara
WP 072871247.1 Morganella morganii
WP 070612536.1 Klebsiella sp. HWSC16C06
WP 064557222 .1 Buttiauxella brennerae
WP 034494038.1 Buttiauxella agrestis
100 - WP 034943529.1 Erwinia oleae
WP 034913365.1 Erwinia sp. 9145
WP 024967421 1 Pantoea sp. IMH
WP 062748397 1 Erwinia persicina
WP 048786931 1 Pantoea vagans
SFC07751 .1 Pseudoalteromonas denitrificans DSM 6059
13 a7 WP 026375065.1 Aestuariibacter salexigens
WP 007420504 1 idiomarina sp. A28L
g0 WP 034774716.1 diomarina salinarum
88 100 WP 026860202 .1 ldiomarina sediminum
98 SFR38308.1 diomarina maritima
837 WP 0701547001 Acinetobacter towneri
100[\wp 026438129.1 Acinetobacter sp. MDSTA
WP 004973312 .1 Acinetobactertowneri
100 - WP 045793948 1 Acinetobacter brisouii
WP 004752068.1 Acinetobacter sp. ANC 3789
WP 004866033 .1 Acinetobacter gerneri
99 , WP 031992043 1 Acinetobacter baumannii
WP 000803946.1 Acinetobacter baumannii
WP 068550386 .1 Acinetobacter pittii
WP 061874562 1 Acinetobacter dijkshoomiae
58| WP 017392113 1 Acinetobacter calcoaceticus
80 " WP 004643255 1 Acinetobacter calcoaceticus
WP 071945966.1 Halolamina sediminis
SDX74764 1 Nitrosomonas halophila
WP 072286616.1 Pelobacteracetyenicus
KXH77624.1 Candidatus Thorarchaeota archaeon SMTZ183

SDC60913.1 bacterium A7P90m
0LS32625.1 Candidatus Heimdallarchaeota archaeon AB 125

57

100

Glutaminyl RS

100 100

51

67

0GS50443.1 Euryarchaeota archaeon RBG 16 68 12
KYK20916.1 Thermoplasmatales archaeon SG8524
100 — XP 008856337.1 Entamoeba nuttali P19

100 [XP 001737778.1 Entamoeba dispar SAW7E0
XP 004184350.1 Entamoeba invadens IP1

ap XP 004351610.1 Acanthamoeba castellanii str. Neff
KYQ88919 1 Dictyostelium lacteum Amoebozoa

66 100 XP 0032909761 Dictyostelium purpureum

26 XP 012755097 .1 Acytostelium subglobosum LB1

87 XP 004363149.1 Dictyostelium fasciculatum
ARF11619.1 Klosneuvirus

ARF10779.1 Hokovirus
ARF09161.1 Catovirus

76
Tupanvirus soda lake

100
100 Tupanvirus deep ocean
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Glutamate-Prolyl RS

99 XP 020434007.1 Polysphondylium pallidum PN500
XP 012757082.1 Acytostelium subglobosum LB1
XP 004350738.1 Dictyostelium fasciculatum

KYQ93450.1 D lacteum

31 XP 00 61.1 Di
29 100 XP 6372031 D AX4
XP 004339036.1 castellanii str. Neff
9% ANB27682.1 Paramoeba pemaquidensis
- XP 1 nuttall P19
100 - XP 001739388.1 Entamoeba dispar SAW760
KJE96337.1C i ATCC 30864

100 — XP 0067449911 Leptonychotes weddelli

XP 015417832.1 Myotis davidii

— XP 007064805.1 Chelonia mydas

98 | XP 019405038.1 isoform X5 Crocodylus porosus

83[Ixp 019405035.1 isoform X2 Crocodylus porosus

64|~ XP 019372022.1 Gavialis gangeticus

XP 014453563.1 isoform X1 Alligator mississippiensis

XP 019338701.1 isoform X3 Alligator mississippiensis

XP 014453564.1 isoform X2 Alligator mississippiensis

XP 006022406.1 isoform X3 Alligator sinensis

XP 014374810.1 isoform X2 Alligator sinensis

XP 014374809.1 isoform X1 Alligator sinensis

52| 100 | XP 015712657.1 isoform X4 Coturnix japonica

XP 015712655.1 isoform X2 Coturnix japonica

E{XP 010216482.1 isoform X2 Tinamus guttatus
KGL79710.1 Tinamus guttatus

XP 009507753.1 Phalacrocorax carbo

KFW97024.1 Phalacrocorax carbo

9 | XP 014142735.1 isoform X1 Falco cherrug

XP 013158219.1 Falco peregrinus

XP 009968733.1 Tyto alba

KFV55826.1 Tyto alba

5 LKFQ82772.1 Phoenicopterus ruber ruber

KF080824.1 Cuculus canorus

XP 019326961.1 Aptenodytes forsteri

XP 009471287.1 Nipponia nippon

XP 009331951.1 Pygoscelis adeliae

KFW62106.1 Pygoscelis adeliae

KFRO6157.1 Nipponia nippon

KFM05882.1 Aptenodytes forsteri

XP 009990420.1 Tauraco erythrolophus

KFV06771.1 Tauraco erythrolophus

KFP22597.1 Egretta garzetta

A KFP56724.1 Cathartes aura

o4 XP 011594118.1 isoform X4 Aquila chrysaetos canadensis

XP 011594116.1 isoform X2 Aquila chrysaetos canadensis

2 KFV40818.1 Gavia stellata

XP 009572311.1 Fulmarus glacialis

“KFWOlSGO 1 Fulmarus glacialis

XP 010115826.1 Chlamydotis macqueenii

67]' KFP40577.1 Chlamydotis macqueenii

4 XP 010157254.1 Eurypyga helias

A KFW12073.1 Eurypyga helias

XP 010286572.1 Phaethon lepturus.

o' KFQ76176.1 Phaethon lepturus

XP 009892610.1 isoform X2 Charadrius vociferus

XP 009892609.1 isoform X1 Charadrius vociferus

KGL87431.1 Charadrius vociferus

KFP28673.1 Colius striatus

8 XP 009931114.1 Opisthocomus hoazin

KFR09068.1 Opisthocomus hoazin

XP 010298914.1 Balearica regulorum gibbericeps

98| KFO09961.1 Balearica regulorum gibbericeps

[ XP 009692944.1 Cariama cristata

{XP 010021711.1 Nestor notabilis
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KFQ41391.1 Nestor notabilis

XP 005151941.1 isoform X2 Melopsittacus undulatus
§f | XP 008940562.1 Merops nubicus

‘{ KFQ31612.1 Merops nubicus
KFP79626.1 Apaloderma vittatum

XP 009960526.1 Leptosomus discolor
ﬂ{ KFQ05838.1 Leptosomus discolor
XP 010186622.1 Mesitornis unicolor
KFQ38510.1 Mesitornis unicolor
‘{XP 014806401.1 isoform X4 Calidris pugnax

XP 014806398.1 isoform X2 Calidris pugnax
I— XP 009898375.1 isoform X3 Picoides pubescens
%P XP 017668302.1 isoform X2 Lepidothrix coronata
g | XP 017668301.1 isoform X1 Lepidothrix coronata
XP 017940585.1 Manacus vitellinus
KFW75178.1 Manacus vitellinus
KFP87297.1 Acanthisitta chloris

XP 014732387.1 isoform X3 Sturnus vulgaris

XP 014732386.1 isoform X2 Sturnus wulgaris

XP 014732385.1 isoform X1 Sturnus wulgaris
XP 005043258.1 Ficedula albicollis
XP 015476235.1 isoform X6 Parus major
XP 015476233.1 isoform X4 Parus major
XP 015476231.1 isoform X2 Parus major
XP 005523377.1 isoform X2 Pseudopodoces humilis
XP 014108342.1 isoform X1 Pseudopodoces humilis
XP 005523378.1 isoform X3 Pseudopodoces humilis.
XP 018776803.1 isoform X2 Serinus canaria

XP 009094640.1 isoform X6 Serinus canaria

5“3 XP 009094639.1 isoform X4 Serinus canaria
60l XP 014163686.1 isoform X3 Geospiza fortis
5 XP 014163683.1 isoform X2 Geospiza fortis

XP 005483060.1 isoform X6 Zonotrichia albicollis
XP 005483059.1 isoform X4 Zonotrichia albicollis
KFO056649.1 Corvus brachyrhynchos
XP 008628565.1 isoform X5 Corvus brachyrhynchos
XP 010391882.1 isoform X2 Corvus comix cornix
XP 010391883.1 isoform X5 Corvus comix cornix
XP 010391884.1 isoform X6 Corvus comix cornix
XP 017585533.1 isoform X4 Corvus brachyrhynchos
XP 017585531.1 isoform X2 Corvus brachyrhynchos
——— Tupanvirus soda lake
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XP 005900272.1 isoform X2 Bos mutus

g7 [XP 010805666.1 isaform X1 Bostauns

NP 001091802.1 Bos taurus

XP 008082747.1 isoform X1 Bubalus bubalis

XP 006062748 1 isoform X2 Bubalus bubalis

9, XP 005983979.1 isoform X1 Pantholops hodgsenii
XP 005983980.1 isoform X2 Pantholops hodgsenii

7 |r XP 005683110.1 isoform X1 Capra hircus

2 g1 XP 0040089271 isoform X1 Ovis aries

67" XP 012005973.1 isoform X1 Ovis aries musimon

XP 006172948 1 isoform X1 Camelus ferus

XP 006204605.1 isoform X1 Vicugna pacos

XP 010970062.1 isoform X3 Camelus bactianus

24 ?XP 010988008 1 isoform X1 Camelus dromedarius

XP 010989010.1 isoform X3 Camelus dromedarius

XP 015094964.1 isoform X3 Vicugna pacos

—— XP 003124096.1 isoform X2 Sus scrofa

XP 0074815331 isoform X1 Lipotes vexillifer

XP 007481534.1 isoform X2 Lipotes vexillifer

|- XP 007184171 1 isoform X1 Balaenoptera acutorstrata scammoni

XP 007108008 .1 isoform X1 P hyseter catedon

XP 0042803131 isoform X1 Ordinus orca

XP 0123923721 isoform X2 Ordnus orca

XP 004322035 1 isoform X1 Tursiops tuncatus

XP 018780118 1 isoform X2 Tursiops tuncatus

XP 019780120.1 isoform X3 Tursiops tuncatus

‘i:l;P 0044201341 Ceratotherium simum simum

e

i

o

XP 001504200.1 Equus cabalus
log 1P 014885127 1 Equus asinus
— XP 0185958491 Rhinolophus sinicus

50p XP 0067724731 isoform X1 M yotis davidii

811 P 014384506.1 iso form X1 M yotis brandtii
9

XP 008139457 1 isofarm X2 E ptesicus fiscus
XP 006086537 1 Isoform X1 Mynis lucifugus
XP 016089625.1 Minioplerus natalensis
100 XP 004608335.1 isaform X1 Sorexamnsus
XP 004609999.1 isoform X2 Sorexaransus
XP 007517586.1 isoform X1 Erinaceus europagus
00 1XP D07517567 1 isoform X2 Erinaceus suropaus
XP 006927729.1 Isoform X3 F elis catus
Bl XP 0149102441 Acinonyxjubatus
XP 007077987.1 isoform X2 Panthera tigris allaica
XP 019279963 1 isoform X1 Parthera pardus
XP 004744832.1 W ustela pulorius furo
loh |EF 8210041 Ailuropoda melanoleuca
XP 002812605 .1 Ailuropoda melanolauca
XP 008689722.1 Ursus mantimus
[ XP 0043875261 soform X2 Odobenus rosmarus divergens
XP 012416922 1 Isoform X1 Odobenus rosm arus divergens
73| XP 008731528.1 isoform X1 Leplonychotes veddelii
98 IXP 006731528 1 isoform X3 Leptonychotes weddelli
HlStldyl RS XP 003404587.1 isobrm X1 Loxodorta aficana
0 |XP D06866232.1 isoform X1 Chrysochioris asiatica
XP 006866233 1 isoform X2 Chrysochloris asiatica
1of| |XP 0078372041 isoform X1 Orycteropus afer afer
100 1XP 007937205.1 isoform X2 Orycteropus aferafer
XP 012604400 1 Isoform X1 Micocsbus murinus
] XP 004477921 1 isoform X2 Dasypus novemcinctus
241 XP 006891211 1 isoform X2 E lephantulus sdwardii
&} — XP 006156286.1 iseform X1 Tupaia chinensis
s T P ousssa005.1 1s0rm x1 Galeo pterus variegatus
bg XP 012323506.1 Actus nancymaae
XP 017387668.1 C ebus capucinus imitator
XP 00S558056.1 isoform X& M acaca fascicularis
XP 005558057.1 isoform X9 M acaca fascicularis
01xp 0117148111 isatorm %2 W acaca nemestina
XP 0034772502 C avia porcellus
S| P 005382066.1 isotorm X1 Chinchilla lanigars
471 XP 012373008.1 Octodon degus
XP 004686731.1 iso form X 1 E chinops tel firi
700 1XP 012861208 1 isoform X2 E chinops telfiri
XP 00S280906.1 C hrysemys picta belii
XP 004381143, isoform X1 Trichechus manatus latirostris
XP 004397823 1 Odobenus msmans divergens
XP 005382063.1 C hinchilla lanigera
XP 007517570.1 isoform X1 E rinaceus europacus
44 %P 001504203 1 isofm X1 Equus cabalvs
23 XP 005204598 1 isoform X1 Vicugna pacos
24| xp 0088337051 Namospalax gai
XP 0070779621 isobrm X1 Panthera tigris altaica
0 %P 014819217 1 isobrm X1 Acinonyx jubatus
XP 003980895.1 isobrm X1 Felis catus
XP 0106121441 Fukomys damarensis
XP 005617343 1 Isoform X1 Canis lupus familaris
98 |XP 5352132 isobrm X2 Canis lupus Bmilias
XP 007430703.1 Python bivitiatus
ﬁ:xp 013814347 1 isoform X1 Thamnophis sirtalis
100 1XP 0139143491 isoform X2 Thamnophis sirialis
JATG7817.1 Amblyomma aureolatum
Ehimasam Oryctes borbonicus
2 XP D08187528.1 Acythosiphon pisum
0CK75524 1 Lepidop palustris CBS 459.81
CDW83287 1 Styonychia lemnae
KYRD0776.1 Dictyostelium ladieum
XP 004353542 1Dictyostelum &sciculatum
XP 0204350511 P olysphondyium palidum PNS00
XP 003492735 1 histidyl Fonticula alba Amoebozoa
XP 004182876.1 Entamoeba invadens 1P 1
XP 008859092, E ntam oeba nuttalli P19 and others
7001 XP 6555651 Entamoeba histoltica HI -1 :MSS
100 XP 842914.1 Dictyosteium discoideum AX4
XP 0032888291 Dictyostelium purpureum
XP 004368002 1 Acanthamoeba castellani str. Neff
ARF10779.1 Hokovirus
ARF11619.1 Klosneuvins
ARF091611 C atovirus
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65 XP 007549322.1 Poecilia formosa
99| XP 014887355.1 Poecilia latipinna
XP 014830569.1 Poedlia mexicama
XP 0084067451 Poecilia reficulata
XP 0057970221 Xiphophorus maculatus
XP 0127247471 Fundulus heteroclitus
XP 015814584.1 Nothobranchius fuzeri
XP 004068708.1 Onyzias latipes
XP 008280308.1 Stegastes pariitus
XP 003973462 1 Takifugu rubripes
X P 010744697 2 Lanmichthys crocea
XP 0185436721 isoform X2 Lates calcarifer
XP 0185436711 isoform X1 Lates calcarifer
XP 003454596 1 Oreachramis niloticus
X P 0057247321 Pundamilia ryererei
XP 012859568.1 Austrofundulus imnaeus
XP 019736799.1 Hippocampus comes
XP 0126753961 Clupea harengus
XP 0140238291 Salmo salar
XP 0173056451 Ictalurus punctatus
AAHS56826 1 Danio rerio
XP 007907078.1 Callorhinchus milii
XP 015283029.1 Gekko japonicus
XP 007055642 1 Chelonia mydas
XP 005025691.1isoformX1 Anas platyhynchos
EQA96986.1 Anas platyrhynchos
XP 414300 3 isoform X1 Gallus gallus
XP 0157301471 Coturnix japonica
XP 009866990.1 Apaloderma vittatum
XP 0103096841 Balearica regulorum gibbericeps
XP 005508940.1 Columba livia
XP 0115802081 Aquila chrysaetos camadensis
XP 010582766.1 isoform X 1 Haliaestus leucocephalus
XP 0052299701 Falco peregrinus
XP 009879591.1 Charadrius vociferus
P 009935744.1 Opisthocomus hoazin
KFR13007.1 Opisthocomus hoazin
KFW70783.1 Pygoscelis adeliae
P 009285317.1 Aptenodytes forsten
KFM12789.1 Aptenodytes forsteri
45| | KFOT4411.1 Cuculus canors
09 ' XP 009556835.1 Cuculus canorus
*» KFD48998 1 Trichuris suis
499{ KHJ41785.1 Trichuris suis
XP 0043448421 Acanthamoeba castellanii str. Neff
X P 016611586.1 Spizellorryces punctatus DAOM BR117
0BZ86658.1 Choanephora cucurbitarum
52 XP 002615862.1 Clavispora lusitaniae ATCC 42720
67 — KKAD2861.1 Hanseniaspora warum DSM 2768
OEJ90029.1 Hanseniaspora opuntiae
ISOIeucyl RS 2 S5GZ39417.1 Hanseriaspora guilliermondii
0BA28973.1 Hanseniasporavalbyensis NRRL Y1626
QEJ83744.1 Hanseniaspora osmophila
5CU83753 1 Lachancea sp. CBS 6924
CEP0256 1 Lachancea larearotensis
SCU95203.1 Lachancea meyersi CBS 8851
5CU97891.1 Lachancea dasiersis CBS 10888
SCV01381.1 Lachancea nothofagi CBS 11611
B8CV89735.1 Lachancea fermentati
2CU87254.1 Lachancea rirantina
99 — NP 985249.2 Eremothecium gossypii ATCC 10895
AGO14187 1 Saccharomycetaceae sp. Ashbya aceri
XP 003846515.1 Eremothedum cymbalariae DBVPG7215
XP 017989622 1 Eremothecium sinecaudum
BAO42680.1 Kluyveromyoes marxianus DMKU31042
CD095026.1 Kiuyverorryces dobzhanskii CBS 2104
XP 004182222 1 Tetrapisispora blattae CBS 6284
GAV 52153 .1 Zygosaccharomyces rouwxii
CDH14248.1 Zygosaccharomy ces bailii ISA1307
XP 003680249.1 Torulaspora delbrueckii
XP 001647423.1 Vanderwaltozyma polyspora DSM 70294
XP 003685611.1 Tetrapisispora phaffii CBS 4417
09 KTAS85413.1 Candida glabrata
XP 446507 1 Candida glabrata CBS 138
XP 0182234911 Saccharomyces eubayanus
EHN03764.1 Saccharomyces cerevisiae x Saccharomyces kudriavzevii VINT
KOH52451.1 Saccharomyces sp. boulardi
AJQ148621 Saccharonyces cerevisiae YJM1388
99| AJQ10665 1 Saccharamyces cerevisiae YJWM 1336
9| NP 009477.1 Saccharomyces cerevisiae S288c
EDV121621 Saccharomyces cerevisiae RM111a
XP 012758299.1 Acytostelium subglobosumLB1
XP 020427043.1 Polysphondylium pallidum PNS00
XP 0127558301 Acytostelium subglobosum LB1
XP 003290535 1 Dicly ostelium purpureum Amoebozoa
XP 642268 .1 Dictyostelium discoideum AX4
XP 001738527.1 Ertamoeba dispar SAW7E0

99
99 [XF’ 655926.1 Entamoeba histolytica HM 1IMES
99 Tuparwirus soda lake
4|:Tupanwrus deep acean
77| AQNBB182.1 Saudi moumouvirus
99 YP 007354251.1 Acarthamoeba polyphaga moumowirus
% B[ 1 aEx62963.1 Moumowirus Monve
AGFB85465.1 Moumowirus goulette
oo ANB50476.1 Powal lake megavins
AGD92264.1 Megavirus Iba
B AEX651473.1 Megavirus courdo?
AFX92398.1 Megavirus courdo 11
84! YP 004894409 1 Megavirus chiliensis
ARF10779.1 Hokavirus
NC 014637.1 Crov
RF09161.1 Catawirus
) ARF11619.1 Klosnewirus
KY684102.1 Indivirus
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151480901 iso form X1 Gallus gallus
15148081 1 isoform X2 Gallus gallus

XP 0

74
100 fxp o
95 | NP 001025754.1 Galus galus
XP 010716411.1 isoform X1 M eleagris gallopave
92| P 0157297971 isoform X1 C otumix japorica

gg ' XP 015728748.1 isoform X2 C otumix japonica

XP 0101793301 Mesitornis unicolor
XP 009476208 1 Pelecanus crispus.
XP 005504874 1 Columba livia

XP 010142425.1 Bucerus rhinoce s sikestris
100 |KFOB4086.1 Bucers rhinocsms silestris
XP 011585636.1 Aquila chrysaetos canadensis
KFO03752.1 Balearica regulorum gibbericeps
XP 010078443.1 Pterocles gutturalis
0 KFUS7005.1 Plerdes guturalis
00 ,XP 005432340 2 Falco chernug
XP 0131531041 Falco peregrinus
KFZ57491.1 Podiceps cristatus

o} KFUB8543.1 Chastura pelagica
o L{ XP 008489726.1 Calypte anna
100 |KFO95596.1 Calypte anna

b KQK78385.1 Amazona aestiva
g5 L XP 005143356 1 Melopsittacus undulatus.
— XP 009907235.1 Picoides pubescens
72\ XP 0176717261 isoform X1 Lepidothrix coronata

<[E(F042M51 Nestor notabilis.

| %P 017671727 1 isoform X2 Le pidathrix coronata

XP 008925853.1 Manacus vitelinus

KFWB84002 1 Manacus vitelinus
5 P2 XP 0161568696.1 isoform X1 Ficedula albicollis
XP 005052250.1 isoform X2 Ficedula albicollis

gg | XP 0124264241 isoform X1 Taeniopygia guitata
co|[ XP 0141840431 isoform X1 Geospiza foris.

EG XP 014127684 1 isoform X2 Zonotrichia albicoliis
g0'XP 005494347 1 isoform X3 Zonotrichia albicolis
XP 0147978811 isoform X1 Calidris pugnax

E{XP 014797882.1 isoform X2 Caldris pugnax
XP 005310258.1 isoform X2 C hysemys picta belli
XP 019380777.1 Gavialis gangetcus
XP 0193810111 Crocodylus porosus
XP D05036081.1 Aligator sinensis
KY042978.1 Aligator mississippiensis
XP 006010960 1 isoform X1 Latimeria chalumnag
100 XP 018543072.1 isoform X1 Lates calcarifer

XP 004543187 1 isoform X1 Maylandia zebra
XP 005487092.1 isoform X1 Oreochromis niloticus
XP 008286404 1 isoform X3 Stegastes partitus.
XP 008403545.1 isoform X1 Poecilia reticulata
XP 014843104.1 isoform X1 Poecilia mexicana
XP 0148431051 isoform X2 Poecilia mexicana
XP 007554201.1 isoform X1 Poecilia formosa
XP 007554202 1 isoform X2 Poecilia formosa
XP 014888781.1 isoform X1 Poediia latipinna
2g'XP 014888762 1 isoform X2 Poedilia latipinna
XP 0061214731 Pelodiscus sinensis

XP 015210499.1 isoform X1 Lepisosteus oculatus

A
100 'XP 015210502.1 isoform X2 L episosteus oculatus

100 XP 011672349.1 isobm X1 Strongylocentrotus purpuratus.
XP 793463.3 isoform X2 Strongylocentrotus purpuralus
100 XP 013182850.1 isoform X1 Amyelois transitella
XP 013182951.1 isoform X2 Amyelois transitella
1AAB8129.1 Pararge aegeria
XP 0115616581 isoform X1 Plutela xyiostela
100 | XP 011561660.1 isoform X2 Plutella xylostella
JAATE238.1 Rhodnius prolixus
100 XP 019756420.1 isoform X2 D endroctonus pondemsae
XP 0157564181 isoform X1 D endroctonus pondemsas
100  XP 0018576101 Culex quinqus Bisciatis
JAV20865.1 Culextarsalis
JAC12863.1 Aedes albopictus
XP 001649365.1 AAELOT4702P A Aedes aegypt
JABS7518.1 Corethrela appendiculata
JAVDS220.1 Nyssomyia neivai
100 XP 013104610.1 isoform X1 Stom 0xys calcitrans.
XP 013104611.1 isoform X2 Stom oxys calcitrans.
100 ;XP 017851775.1 isoform X2 Drosophila busckii
XP 0178517741 isoform X1 Drosophila busckii
100 XP 017035294.1 isoform X1 D rosophila kikkavai
XP 017035285 1 isoform X2 D rosophila kikkavai
0,XP 017088707 1 isoform X1 Drosophila bipectinata
XP 0170987081 isoform X2 Drosophila bipectinata
XP 016988547.1 isoform X1 D rosophila mopaloa
§2 XP 016948534.1 isoform X1 Drosophila biamipes
XP D04341659.1 Acanthamoeba castellani st Neff
XP 002464277.1 Sorghum bicolor
XP 015681313.1 Oryza brachyantha
g5 P 0156314861 Oryza sativa Japonica Group
100 |ABF97357.1 Oryza sativa Japonica Group
XP 6406771 Dictyostelium discoideum AX4
XP 003288730.1 Dictyostelium purpureum
XP 004353875.1 D ictyostelium fasciculatum
XP 0127569211 Acylostelium subglobosum LE1
XP 0204282621 Polysphondyiium palidum PN500
XP D04258776.1 Entamoeba invadens P 1
EET90219.1 Candidatus Micrarchaeum acidiphilum ARM AN-2

| Amoebozoa

Amoebozoa

100

EWG08155.1 Sulfolobales archason AZ1

‘WP 048812922 1 Acidilobus saccharovorans
WP 086795587.1 Caldivirga sp. MU0

WP 008083331.1 Acidulipro Lndum boenei

97

WP 011033849 1 Methanosarcina mazei
WP 048141884.1 M ethanosarcina horenobensis
KQc 061801 sp.5DB

WP 011845173.1 Methano culleus marisnigri
WP 067052007 1 Methano folis ethanolicus
Tupanvirus soda lake

Tupanvirus deep ocean
ARF10779.1 Hokovinis

ARF11819.1 Klosneuvirus
ARF09161.1 C atovirus
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XP 0094233371 isoform X1 Pantroglodytes
XP 009423338.1 isoform X2 Pan troglodytes

% XP 0089767441 Pan paniscus
n “1 | XP 008719461.1 isoform X1 Homo sapiens
2'73 XP 012365764 1 Nomascus leucogenys

XP 017714340.1 Rhinopithecus bieti
1 XP 017832047 1 Caliithrix jacchus
XP 008059026.1 isoform X1 C arlito syrichta
0 ' XP 0080590271 isoform X2 C arito syrichta
5, XP 004276586 1 Orcinus orca
4}(?3 019807882.1 iso form X3 Tursiops truncatus

© e

Do

XP 0120147791 isoform X3 Ovis aries musimon
XP 0120300621 isoform X3 Ovis aries

- XP 012507170.1 isoform X3 P ropithe cus coquereli
XP 005335733.1 Ididomys tridecem lineatus

80 ' XP 015338587.1 M armota mamota mamota
BEXP 017536285.1 isoform X1 Manis javanica

DXP 008171959.2 isoform X2 Tupaia chinensis
0

i

3 xp 017536286.1 isoform X2 Manis javanica

XP 006837651 1 Elephantulus edwa rdii

24— XP 0079482191 Orydteropus afer afer
4 r—xn 012376203.1 isoform X3 Dasypus novemcincius
5 - XP 0060936361 isoform X2 Myotis lucfugus
L xp 005146814 1 E piesicus fuscus
7k || XP 011381165.1 Pteropus vampynuis
34751 %P 019557800 1 isobm X3 Rhinolophus sinicus
EPY82940.1is0bm 3 Camelus ferus
4l XP 0014889411 isoform X2 Equus caballus
Joq} ' XP Q058112091 1saform X1 Equs caballus

100

KFO024536.1 Fukomys damarensis
XP 0045830031 isoform X2 Ochotona princeps
00 1XP 004583004.1 isoform X1 Ochotona princeps
XP 0075350161 isoform X2 Erinaceus europaeus
100 XP 016048856.1 isoform X1 Erinaceus europasus.
KFO72658.1 Cuculus canorus
XP 010178800.1 Wesitornis unicolor
98 XP 016097259.1 Sinocyclocheilus grahami
76 [LXP 0163351721 Sinocyclcheilus anshuensis
XP 0163320031 Sinocyclocheilus anshuiensis.
6 XP 015402088.1 Sino cycio cheilus rhinocerous.
AAHS7463.1 Danio rerio
100 L NP 856370.1 Danio refio
—— XP 0199524811 Paralichthys olivaceus.
00 | XP 008318852.1 isoform X1 Cynoglossus semilaevis
4|xp 008318853.1 isoform X2 Cynoglossus semilaevis
57 |[100 | XP 015814626.1 isoform X1 Mothobranchius furzeri
XP 015814627.1 iso form X2 Nothobranchius furzeri
XP 014331405.1 Xiphophorus maculatus
“|xP 0142850088.1 isoform X2 P oecilia mexicana
FE|XP 0075487281.1 isoform X2 Poscilia formosa
g | P 008408690.1 isoform X1 Poecilia reficulata
XP 008406691.1 iso form X2 Poecilia reficulata
XP 014802958 1 Poecilia latipinna
XP 012724786.1 isoform X2 Fundulus heteroclitus
XP 0152577181 isoform X1 Cyprinodon varegatus
1p0 'XP 015257726.1 isoform X2 Cyprinodon variegatus
33| — XP 018534426 1 Lates calcarifer
XP 005456440.1 isoform X1 Oreochromis niloticus
XP 019214900.1 isoform X3 Oreochromis niloticus
38| |'xP 003451873 2 isoform X2 Oreochromis niloticus
XP 004547748.1 isoform X1 Mayandia zebra
57| XP 004547748.1 isoform X2 Walandia zebra
XP 005740100.1 isoform X1 Pundamilia nyererei
XP 005740101.1 isoform X2 Pundamilia nyererei
XP 00S740102.1 isoform X3 Pundamilia nyererei
XP 014191448.1 isoform X1 Haplochromis burtori
XP 014191449.1 isoform X2 Haplochromis burtori

o

99

~
ly

EFX80625.1 Daphnia pulex
4 0D1198098.1 Orchesela cincta

XP 0016264481 Nematostella vectensis
XP 003140180.1 Loa loa

EYC28887.1 Angostoma ceytanicum
€D J82188.1 Haemonchus contortus
100 L CDJ83374.1 Haemonchus contortus
CD'S25457.2 Hymenolepis microstoma

98

XP 011403558.1
XP 001768913.1 Physcomitrela patens

XP 0043351131 Acanthamosba castelanii st. Neff
XP 003283342.1 D ictynstelium purpureum
XP 6416721 Dictyostelium discoideum AX4
XP 0043508831 D ictyostelum fasciculatum
XP 012758782 1 Acytostelium subglobosum LB 1
XP 020433732.1 Polysphondyiium pallidum PNS00
XP 001737980.1 E ntamoeba dispar SAWTE0
EMH78300.1 E ntamoeba histolytica HM 1:MSSB
3 L XP 008857406.1 Entamoeba nutalii P19

K¥884102.1-Indivinis.

Tupamirus deep cean
Tupanvinus soda lake

54 AGDIZT18.1 Megavirus Iba

78 |KT599914.1 Niemeyenvins2
100 |l vP 004894322.1 Megavis chiliznsis
ADX$7537.1 Courdo11 virus
lgg |ADXS7538.1 Termat virus
ANBS0883.1 Powai lake megavirus
AEX62460.1 Moum ouvirus Monve
AGF85047 1 Moumouwvirus goulzt
KM982402 Kroomirus

KM982401 Dystervirus
KF433711 1 Hirudovirus
90 | KF 959326 2 Sambavins
KT599314 1 Nismeysnirust
82| u781389.1 Bombay

ARF09161.1 C atovirus

4‘—(:’““”””“ i
% ARF11618.1 Klosneuvirus

6{  AEQB0843 1 Acanthamoeba castellanii mamavirus

VP 003987159.1 Acantham oeba polyphaga mimivis

XP 0071787331 isoform X3 Balaenoptera acutorostrata scamm oni

Amoebozoa



Phenylalanyl RS

XP 018429220.1 Nicotisna tabacum

&5 %P 018241320 1 Nicotians stiznusia

29| [P 018488514.1 Nicotiana tabacum

XP 009582299.1 Nicotiana tomentosiformis
XF 018573866.1 & oform X 1 Capsicum annuum
76011.1 Solanum pennelii

g8 | XP 019133100.1 iscform X2 lpomoes nil

A€XPU1{]247EEB1 s aform X1 Nelumbo nucifera
0§ ' XP 0180 56.1 s aform X2 Nelumbo nucifera
89

KNA20574.1 Spinacia oleracea
XP 010691726, 1 Beta wigaris subs p. wigaris
AP 004293782.1 Fragaria ves ca sUbsp. vesca
XP 013419282.1 Lupinis angus ifolius
P 015881985.1 Ziziphus jujuba
XFO072117251 Prunus persica
471 F 008283288, 1 llsls domestica
77 1XP 0083402881 Pyris x brets chneideri
59 XP 010048601.1 Eucelypus grandis
XP 0100486681 Eucslyptus grandis
GAVT4885.1 Cephalotus follicularis
XF 0110968321 Sesamum indicum
1 XP 012830568 1 Enythvantre gutiats
XF 002270417 1 Vitis vinifera
XP 0120806711 Jarophs curcas
P 018826658.1 Juglans ragia
9| | 88 XF 0188777981 Gossypium hirsutum
4z P 0178485821 Gossypium arbareum
P 0188292051 Gossypium hirsutum
P 012455648 1 isoferm X 1 Gossypium raimondii

[ XP 0028781501 Arabidopsis lyata s ubsp. ate
z;[LxF 0082211771 Capsellarubells

XP 010518450.1 Camelina saiva
CABS81521 Arabidopsis thaliana

62 JAU18128.1 Nocoasa casrulescens
[ LuAUT5783 1 Noccaea caerulescens
XP 00684028051 Eutrems sakugineum
KFK35028.1 Arabs alpina
1,COX98270.1 Brass ica napus

£| %P 0128482631 Brassics nspus

XP 016445185.1 Raphanus sativis
P 012591670 1 Brassica oleraces var. cleracea
- XP 012805579.1 Brassica clraces var. cleraces
P 0091185051 Brassicarapa

41| %P 0136635221 Brassics napus

=] XP 0137025821 Brassics napus

XP 0184360521 Rephanus s stiws

XP 0195774411 Rhinclophus sinicus
CDP11297.1 Cofflea canephara

88 | XP 0083782121 Populus richocarpa
o|[1%P 011002952 1 Populus suphratica
ACG27484.1 Zea may

NP 0011488121 Zea majs

8| ounpse2s 1 Zea mays

XP 004134536.1 Gucumis s ativis
100 | XP 008439478 1 Cucumis mele
ABR16801.1 Pices sitchensis
P 001772687.1 Phys comitrells patens
SAQTE7221 Klebsormidium flaccidum
XP 0058434411 Chicrells variabils
XP 005851658 1 Goccomyxe subellipscidea G169
XP 0029542021 Volvox carter| f nagariens
XP 0128084521 Mcnoraphidium neglectum
XP 0014182021 Ostreccoceus lucimarinus CCESS01
XP 002504517.1 Micromenas commods
JATT4721.1 Amenochlorella profothecoides
100

Ha

]

Tupsnvirus deep ocesn

Tupsmirus s oda lske

ARF11818.1 Kios

CEM15825.1Vitrella brassicaformis CCMP2155

100 WP 008782320.1 Bacieroides s p.

WF 008782320.1 Bacieroides sp. 21 404

WP 073231471.1 Pedobackr caeni

82 WP 048038660 1 Elizabethkingia anophelis

WF 0787952081 Elzabetri ingia miricola

WF 0613896731 Elizabetkingia anophelis

SDIE7238.1 Chysecbaderium jejuense

100, WP 0418522371 Myrcides profundi

WP 0731448341 Myrcides xuanwuensis

WF 080874200.1 Myroides cdoraus

100 'WP 082711082.1 Myroides cdoratus

CBN74527.1 Ectocarpus s liculosus

4':;«: 002180877.1 Phasodaclylum tricomutum CCAR 10551

EWM28830.1 N

93

-

is gaditans

XP 008520740 1 Phylophthars sojae
100 - XF 0086820842 1 Saprolegnia dicina V520
92 XP 0122088581 Saprolegnia parasiica CBS 223.85
100 XP 008875014.1 Aphanomyces invadsns
9 L—XP 0098286561 A

Aphanomyces sstaci

% KO028244.1 Chiysechromulina s p. CCMP291
XP 005758519.1 Emilisnia huxdeyi CCMP1518
- EJKE1187.1 Thalessiosirs coesnica
ps EJK48772.1 Thalassics ira ccesnica
5
x

XP 002291132.1 Thelsssicsira pseudonsna CCMP1335
P 1 I Heff

100

XP 004357086, 1 Dictyos telium fasciculstum
e XP 003294001 1 Dictycstelum purpursum
XP 843878.1 Dictyes lium discoideum AX4
1Y052509.1 Dictyes &iium lscteum

XP 012755668 1 Acytos telium subglobosum LB1
51 XP 020422785.1 Poksphondylium pallidum PNS00
XP017250280.1 Xenopus tropicalis
100 WP Candidstuz Nit s ssleris
WP 071546359 1 sediminis

100 WP 0118220541 Hyperthermus butylicus

WP 055408816.1 Pyrodiclium delaneyi

WF 0140282861 Pyolobus fumarii

WP 015231975.1 Cablisphaers lsgunensis

XP 003287538.1 Dictyustelium purpureum

XP 001740784.1 Entamosba dispar
WP 087148375.1 Methancbrevicacter oleyse

WP 012887065 1 Aciduliprofundum boonei
100 WP 048840142 1 Aciduliprofundum bocnei

Amoebozoa

XP 020432884.1 ohsphondyiium palicum PNS00

KYK21200.1 Thermoplasmatsles archason SG8523

21



KHC55446.1 Candida albicans P75010
%P 7121531 Candida albicans 3C5314
KHC45604.1 Candida albicans PE0002
KGROB418.1 Candida albicans P37037
KGQ84580.1 Candida albicans GC75
KGQ83685.1 Candida albicans P37005
KGQ82309.1 Candida albicans P84015
KGR02444 .1 Candida albicans P57072
XP 0024215351 Candida dubliniensis CD36
XP 001523759.1 Lodderomyces elongisporus NRRL YB4239
CCE45369.1 Candida parapsilosis
100 —XP 003871200 .1 Candida orthopsilosis Co 80125
100 [EDK41532 2 Meyerozyma guiliermondii ATCC 8260
XP 001482610.1 PGUG 05630 Meyerozyma guiliermondii ATCC 6260
XP 0200780821 Hyphopichia burtonii NRRL Y1933
XP 001385956.2 Scheffersomyces stipitis CBS 6054
XP 0066872571 Candida tenuis ATCC 10572
X P 002618206.1 Clavispora lusitaniae ATCC 42720
CDK25481.1 Kuraishia capsulata CBS 1993
XP 013935977 1 Ogataea parapolymorpha DL1
XP 020047556.1 Ascoidea rubescens DSM 1968
XP 011275603.1 Wickerhamomyces ciferrii
XP 020089913.1 Cyberlindnera jadinii NRRL Y1542
CD056608.1 Geotrichum candidum
a7 X P 011108692.1 Daclylellina haptotyla CBS 200.50
L— CCGB4299.1 Taphrina deformans PYCC 5710
NP 596162.1 Schizosaccharomyces pombe 972h
75 W:XP 002172511.1 Schizosaccharomyces japonicus yFS275
———— 0OLL21686.1 Neolecta irregularis DAH3
XP 019023269.1 Saitoella complicata NRRL Y17804
KZV 99616.1 Exidia glandulosa HHB12029
XP 007337146.1 Auricularia subglabra TFB10046 SS5
50| 97 KZT70476.1 Daedalea quercina L15880
CCAB7343.1 probable Serendipita indica DSM 11827
KDE08390.1 Microbotryum lychnidisdioicae p1A1 Lamole
XP 016295195.1 Kalmanozyma brasiliensis GHG001
DAJD2981.1 A4X 13 g4589 Tilletia indica
100 ' OAJ14008.1 Tilletia walkeri
100 l: OWlJ24411.1 Smittium culicis
0OMJ25446.1 Smittium culicis
45] 100 CDHE0671.1 Lichtheimia corymbifera JWRCFSU9682
CDS02714.1 Lichtheimia ramosa
CEG70832.1 Rhizopus microspomns
36 0OBZ87364.1 C19C7.06 Choanephora cucurbitarum
99 EPB90729.1 Mucor circinelloides . circinelloides 1006P hL
100 - GANO02610.1 Mucor ambiguus
JAT49162.1 Anthurium amnicola
55 EE KFHE1960.1 Mortierella verticillata NRRL 6337
100 0DAQ31849.1 Mortierella elongata AG77
I KNE62363.1 Allomyces macrogynus ATCC 38327
KX509182.1 Gonapodya prolifera JEL478

a8 QOMN0E710.1 Batrachochytrium salamandrivarans
100 0AJ37110.1 Batrachachytrium dendrobatidis JEL423
100 'XP 006675138.1 Batrachochytrium dendrobatidis JAMB1

XP 009497645.1 Fonticula alba
——————— XP 001752985 1 Physcomitrella patens
93 \ X P 016708580.1 isoform X1 Gossypium hirsutum
a7 X P 016708588.1 isoform X2 G ossypium hirsutum
KHG00975.1 Gossypium arboreum
100 XP 017642730.1 Gossypium arboreum
i 43} XP 0167356511 G ossy pium hirsutum
40 XP 012437891.1 Gossypium raimondii
28 XP 017637809.1 Gossypium arboreum
BAJ99598.1 Hordeum vulgare subsp. vulgare
X P 004339804 1 Acanthamoeba castellanii str. Neff
XP 012897445 1 Blastocystis hominis
X P 0032837431 Dictyostelium purpureum
XP 6388381 Dictyostelium discoideum AX 4 Amoebozoa
AGCH9737.1 Dictyostelium lacteum
XP 004362786.1 Dictyostelium fasciculatum a nd Othe rs
XP 012753566.1 Acytostelium subglobosum LB1
EFAT76021.1 Polysphondylium palidum PN500
100 'XP 0204281551 Polysphondylium pallidum PNS00
I:Tuparmrus soda lake
100 Tuparwirus deep ocean
XP 004182793 1 Entamoeba invadens IP1
XP 001740821.1 Entamoeba dispar SAWT7E0
100 X P 0088554271 Entamoeba nuttalli P19
0I0G4848 1 Candidatus Woesearchaeota archaeon CG1 02 57 44
010427641 Candidatus P acearchaeota archason CG102 35 32
01080770.1 Candidatus Pacearchaeota archaeon CG102 32 132
KYK26992 1 Euryarchaeota archaeon SM23-78
0l025703.1 Candidatus Micrarchaeota archason CG 102 55 41
KPV64038.1 Candidatus Bathyarchaeota archaeon BA1
0GD44433.1 Candidatus Bathyarchaeota archaeon RBG 13 48 16b
KYK 36404 1 Theionarchaea archaeon DG-70-1
KYK27821.1 Theionarchaea archaeon DG-70
ABX12554.1 Nitrosopumilus maritimus SCM 1
WP 0137783321 Tepidanaerobacter acetatoxydans
WP 0590340981 Tepidanaerobacter syntrophicus
‘WP 008516754.1 Dethiobacter alkaliphilus
CDE54801.1 Clostridium sp. CAG:269
OLA21608. 1 Faecalibacteriumsp. CAG:74 58 120
WP 025748071.1 Caldicoprobacter oshimai
WP 025434511.1 Peptoclostidium acidaminophilum
WP 018229299.1 Sedimentibacter sp. B4
SCZ8197 3.1 Acidaminobacter hydrogenoformans DSM 2784
‘WP 079495275 1 Maledivibacter halophilus
ARF09161.1 Catovirus
ARF10779.1 Hokovirus

100
75 ARF11619.1 Klosneuvirus

43

T

Prolyl RS

100

]
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MP010306.1 Ssocharomyces cerevisiae S2880
58 | ONHT2870.1 Ssccharomyces cerevisize
CAY78532 1 Ssccharomyoes cerevsiae EC1118
AJV15152.1 Saccharcmyces cerevisise YIM1478
EJ544202.1 Saccharomycss arbaricols HE
13, XP 018223588 1 Saccharomyces evbayanis
CCK71548.1 Kazachstanis naganishil CBS 8797
XP 001845321 1 Vanderwshtozyma pohspors DSM 70284
14 XP 003857408 1 Kszachstania aficana CBS 2517
7|— %P 002887982 1 Naumovazyma dairenensis CBS 421
1} L %P 002672882 1 Naumowozyma cestelli CBS 4208
XP 003£83918.1 Tetrapisispora phaffii CBS 4417
E}(P 443725.1 Candids glsbrata CBS 128
| P 002681168 1 Torules pora deluedkii
—— XF 0041517581 Terapisispora blatize CES 8284
GAV51584.1 Zygosaccharomyces rousii
BEI:‘CDFBBWZA Zygosaccharcmyces bailii CLB 213
59/ CDH10202.1 Zygos sccharomycss bailli BA1 207

0 - AGO10367.1 Saccharomycelaceas sp. Ashbya aceri
fe NP 9828591 Eremathecium gossypil ATCC 10895
XP 017887870.1 Eremofhecium s inecaudum
98 — CDOS1982.1 Kluyveromyces dobzhanskil CBS 2104
’E‘EL[XF 4514841 Klupveromyces lactis NRRL 1140
BAD33148.1 Kiyveromyces mendsnus DMKU21042
SCUS0389.1 Lachences dasiensis CBS 10838
SCUS1651.1 Lachances sp. CBS 6924
82 CU84048.1 Lachancea miranine
33l — SCW01834 1 Lachances fermeniati
2 0E181109.1 Hansenisspars osmaphils
OBAZT470.1 Hensenisspors vabyensis NRRL Y1626
39 [ KKAD3024.1 Harseniaspora iwarum DSM 2788
o7 OEJ83427 1 Harsenizs pora cpuniss
" 27| 5GZ41286 1 Henseniaspora guillier mondii
XP 013388536, Babjeviells inositovors NRRL 12638
CCEB8350.1 Milerazyms farinoss CBS 7084
XP 020063572 1 Cangida tanzawaensis NRRL Y17324
88 | EDK3£552 2 Meyerozyme guiliermandii ATCC 8280
XP 0014873121 Meyerczyma guiliermondii ATCC 6280
XP 0073762741 Spathaspora passalidarum NRRL Y27507
CCE40178.1 Candids parapsilosis
XP 003867482.1 Candida orthopsilosis Co 20125
XP001527311.1 Lodderomyces slongisporus NRRL YB4229
XP 0025482591 Candids ¥opicalis MYA2404
ENG47228 1 Candide maliosa Xu3 18
pdbl3Q0S) Candids Albicans
58 L XF 002413207.1 Candida dubliniersis G038
CDK27518.1 Kusaishia capsulaia CBS 1383
ODV85241.1 Pachysalen tsnnophilus NRRL Y2480
KGKI537 1 Fichis kudizwzevi
GAV27103.1 Pichia membranifsciens
551 XF 019013720.1 Fichia membranifaciers NRRL Y20

18

72

18

XF 020048828 1 Ascoides rubescens DSM 1968
XP 5043121 Yamowis ipcltica
©ODV83822 1 Tartispora caseinolylica NRRL Y17798
XP 019025754.1 Saitcells complicats NRRL V17304
XP 0120247231 Schizosaccharamyces ayophils 0Y28
39, ESAD2174.1 Rhizophagus imeguleris DACM 181602
EXX80105.1 Rhizophsgus imeguisris DAOM 197 158w
KXNEETB0.1 coronshs NRRL 28638

Seryl RS -

MHE2675.1 culsetae
SAMIE2S1 1 Absidie glauca
CDH57328.1 Lichtheimia corymbifera JMRC FSU: 8882
CDS12022.1 Lichtheimia ramaz s
KI5 17721 Madurells mycstomatis
XF 003661618 1 Thermothelomyces thermophila ATCC 42464
KLUS4504.1 Magnapartiicpsis pose ATCC 84611
KUIEBS41.1Vaka malivar. pyi
KUIT1528.1 Valsa mali
KKY32984 1 Diaparthe ampeline
KJZF0811.1 Hisutels minnesotensiz 2608
XP 018705244 .1 baria fumosorosea ARSEF 2679
OWA45194.1 Cordyceps brongniarii RCEF 2172
97 L XP 005800588, 1 Beaweria bassiana ARSEF 2580
I EFZ35284 1 Rozella allomycs CSF55
XP 009492928.1 Fonticuls slba
ag Tupsnvirs deep coean

59— Tupamins soda lake
XP X izt Neff
59 XP 002280772.1 Dictyestelium purpureum
XP844593.1 Dicyostaium discoideum AX4
) XP 004367088.1 Di um
XP 0127576331 Agytosteium s ubglobosum LB
58 XP 0204325721 Polys phondylium palidum PNS00
XP 001740156.1 Enlamoeba dispar SAWTE0
499&? 008858325, 1 Entamoebs nutsli P13
58 |XP 650875.1 Entsmosbs histolylics HM1IMSS.
74 XP 0017718281 paers
XP 002976814.1 Selsginells moelendarfii
BAK02863 1 Hordeumvuigare subsp. vuigare
KNAQB7SS.1 Spinacia oleracea
OMOS2142.1 Corchons olitorits
XP 008464738.1 C ucumis melo
75 - CDVO5573.1 Brassica napus
B %P 002129825 1 Brassicarapa
CDY25034.1 Brassica napus
76 NP 138050.1 Arsbidepsis thalisna
XP002874368.1 Arabidopsis brata subsp. lyiata
XPD0E26T727.1 Capselis ubells
XP010485118.1 Camelina sativa
a0 || XF 0104216081 Camelina sative
50! XP 010434006.1 Camelina sativa
@ WF 013824955 1 Methancbacrium paludis
WF 0182670851 smithii
ODS26728.1 Candidstus Altisrchsesles archssanWOR SWH SCG
99 OLC22384.1 Theumarchaeols archacon 12 1 40CM 448 7
OLC84564.1 Theumarchseots srchasen 13140CM 3505
AFUSE711.1 Candidsts Nitososphasrs gargensis Ga9.2
CURS2559.1 Candidats Nitosolslea devanatera
1YK29851 1 Theionarchaes srchascn DGT01
WP 012564718.1 Fencglobus placidus
WP 0480967 18.1 Geoglobus shangari
P 020426955.1 Polysphondylium palidum PNE0D
WP 002511864.1 Stephylecoceus equorum
% EWFD71331ZI1 1 Staphylocooas sp. LCTH4
84 KXH23781.1 Enterccoces fascium
4 WP 0108501451 Aquifex seciicus
WP 0885491621 Thermos uffidibacier sk aii
OGW21088.1 Nitros pirse bactarium GWAZ 48 11
CDD10425.1 Phes mlarctobacierium s ucciratuiens CAGZ87

Amoebozoa

a9

WF 027718871.1 Desulfovirguls thermocuniculi
WP 0131189291 Thermincola patens

W 072884721.1 Carboxydocells
ARF10772.1 Hokavirs

59 ARF11819.1 Kk




OCT57041.1 Xenopus bevs
0445383 1 Xeno pus tropicalis
XP 0181022791 Xenopis lseve

XF 015354357 1 Alligator mississippiensis
XP 005140352, 1 Mekopsittacus unduiss

NP 0D1008314.1 Galusgahs
XP 012426088.1 Taeniopgia gutets
XP 0155045751 Fans majr
XP 0147411241 Swrmus wigaris
XP 0080868151 iso brmX 1 Serinus canaria
%P 0055298051 Fsewopodo ces humils
XP 005058284.1 Ficeduls lbicolis
XP 019403372.1 Cromadyus porasus
%P 010142155.1 Buceros rinoceros sivestis
XP014128016.1 Zonotichia albicolis
XP 0105743521 Halasetus leucocephabis
XF 015728788, Cotumbcjaponica
ML xPaosssssis: Crasta selsgica
111 P 014801885.1 Caldris pugnax
XP 0115822741 Aguls chryssetos camadensis
XP 0095601221 Gucuhs canorus
o |«P 085125281 Cobmta iia
KFO78852.1 Cucubis canons
L xP 002801208.1 isobmm X1 Orolemur gametii
0 CPOQ&‘?!S&\ 1 Propbotvops mucrosquamsts
ELU103%1.1 Capitela mlem
XP 005895642 1 Latimenia chabimnas
XP 0152043191 isobrm X2 L episosieus onlsts
XP 005302208, 1 Chrysemys pict beli
iz %P 015328212.1 Farasmatods Epidarionm
8 EKC21389.1 Crassoshea gigas
XPOI6158162.1 Tupaia chinersis
62— X F 0108126241 isofom X3 Fukomms damarensis
o|[ ke soaertiaz 1 Cavi porcelis
%P 01B0T3325.1 Minioptens natakrsis
AV3T782.1 Casor canadensis
9 XF 020029563.1 Gastor canadensis
25| - XP 004425585 2 Carmtotrerium simum simum
XP 0148333791 isofrm X 1 Equus asinis
£41XP 0085200721 Equis przewalski
XF 011182767.1 Backosera cucurbitse
|JACAT488 1 Bactrocera dorsslis
%7 0174521 24.1 Rhagoletiszephysia
1A% P 0158035 14.1 Bacrocers latimns.
KNC25825. 1 Lugia cuprina
ﬁ_'xpmmo«xn 1 Somoxs calgtrans
Tz

or

lo]

54

[

g

JAV 18474.1 Heematobia imians
L X 005190860.1 Musca domestca
5 XP 01TEA1214.1 issbrmi 2 Drosophils srzonss
XP 003989072 1 Taki Lgu rubipes
XP 0171075831 Drosophila bipecinata
14][- P 002085143.1 Drasophila simukns.
{7, XP 017841026.1 Drosophila buscki
[P 845858 1 Droscphis melanogaster
XP 017128705 1 Dresephila elegans.
| XP 0170810911 Dresephila eug moilis
0| |%P017042480.1 Drosophila feusshis
Tyrosyl RS == XPO17011722.1 Drosophila mhahashil
| XP 016980820 1 Dresophila rhopaloa
XF 016386833 1 Drosophila bisrmipes
XP 0020357001 Drosaphils yekuba
XP001957010.1 Drosophils snarassae
3 X P 0125488351 Bombymari
&gLAQMM\ Bombyx mori

XPO0B0T1 154.1 Hebbdela robusta
B E’EXP 012553409.1 isofrm X2 Hydra wigaris
e CRLD7433.1 Clunio marinis

i@

XP 004352520 1 Acanthamoeba castellaniistr. Neff
4“‘:‘1(5977571 Pandora szinus
100 — KCSTT570 Pandora duiis

EPZ24592.1 Rozela alomycis CSFES
XPD18805904.1 Spizellomyces punctatis DAOM BR11T
KNEB3391 1 Alomyces macrogynus ATGC 38327

1 - XP 0182263821 F reumocyslis carinil 850

L] ExPoommw Preumocyetis muiins B 123
XP 016225740.1 Preumocystis frovecii RUT

SAMOEI4Z1 Absdia glaucs
SAMOTO34 1 Absidia glauca
6 - GDB09269.1 Lichtheimia ramosa
CDHE9229.1 Lichtheimia corymbifera JMRCFSUS852
EE91199.1 Rhizopus delemar RA 53850
OBZBI838.1 Choanephora cucurbitanm
CEGT5827 1 Riizopis microspons
CEP16523 1 Parasiella parasics
(OADO828. 1 Mucor circinelloides £ hisitznicus CBS 27749
|GAND4E5T.1 Mucor abiguus
EPBB1782.1 Mucor circinelioids £ Scinelcides 1008PHL
KXNES121.1 tus NRRL 28838
Tupamirus soda ke

%

WP 075836071.1 Natronomons s sp. CBA1134
W 0154037 52,1 Natraromanss moospensis
WF 0055251201 Haloarouls argentinersis.

KKTT8221.1 i b 11 GWFZ 447

WP 027340152.1
WP 0582712211 Olsenels 5. ST2
WP 0371282751 Oceaniviga saimoricids
WP 035523895, 1 Grocosphaera waksorii
100 | WP 0073030421 Grocosphaera watsori
o7 WP 0138591221 Methanosalsumzhiliee
43 SDFE2092.1 Methancbbus wicani
0 WP 012584254 1 Ahasoghbus wenefous
1

WP 012
l—OKYﬁE&E| Eunerchasot archason HUET 1

542041 bacterium 4572 127
X P 020433712.1 Pohsphondyiium palidum PNS00
XP 0127524301 Agylo sielium subglo bosum LB 1
XP 004350282 1 Dichpsielium Bsciculaum
XF 843037 1 DichoskliumdiscoideumAX 4
£01XP 033284514.1 Dicyoseiium purpureum
1034226, 1 Dichyosteium lsceum
KXK11814.1 Microgenomat cenumOLB23
ARF08181.1 Cabvrus. ?
KX K0B484.1 bacterum OLBZ2
XF 850212.1 Entamoeba hisbhylica HM1:MSS
XF 001738643 1 Enamoeba dispar SAWT 80
XP 0041856231 putive Entamosba inadens P1
XP00BBA045 1 Entmosba numi P19
100 | YP 0073548841 Moumowins.
AQNBSEET 1 Saudi moumourus.

76, AGDI2756.1 MegavrusLBA111
911 ADXS7525.1 Coudovirusii
YP 004854855.1 Megavirus
70 | KTESB914.1 Niemeyer wrus2
KMS82402 Kroon vns.
KP353826:2 Samba vins
%8 110328222 2 Mimivirus.

24| [KME82401 O vins

KF493711.1 Hirwdovims.
42| JFan1ese.1 Mamains

30

1042168.1 Candidahs archazon 061023814
73 KKQr9273.1 Candidats GINZ0T1 GWAT 38T

XF538524.1 DDB G0284451 Dictyostelium discoideum AX4

Amoebozoa
and others



JAC42420.1 Bactrocera dorsalis
64 | XP 011212426.1 isoform X2 Bactrocera dorsalis
XP011212417.1 isoform X1 Bactrocera dorsalis
JAC42419.1 Bactrocera dorsalis
XP 0188044611 isoform X2 Bactrocera latifrons
XP 018804460.1 isoform X1 Bactrocera latifrons
XP 011192187 1 isoform X1 Bactrocera cucurbitae
XP 014094203.1 isoform X1 Badrocera oleae
a4 ' XP 014094205.1 isoform X2 Bactrocera oleae
M1 Xp 0174662451 isoform X1 Rhagoletis zephyria
23|| 90 'XP 017466247 1 isoform X2 Rhagoletis zephyria
JAC01748 1 Ceratitis capitata
L—— KNC33516.1 Lucilia cuprina

XP 005178932.1 isoform X1 Musca domesfica

XP 005178933.1 isoform X2 Musca domesfica

XP 011290653.1 isoform X3 Musca domesfica
XP 013116518.1 isoform X1 Stomoxys calcitrans
XP 013116520.1 isoform X3 Stomoxys calcitrans
XP 013116519.1 isoform X2 Stomoxys calcitrans
JAT96386.1 Amblyomma aureolatum
XP 0121410661 isoform X3 Megachile rotundata
XP 012141067 1 isoform X4 Megachile rotundata
XP 012141064.1 isoform X1 Megachile rotundata
5 69, XP 003489967 .2 isoform X1 Bombus impatiens
XP 012241735.1 isoform X2 Bombus impatiens
85| | XP 012166263.1 isoform X1 Bombus terrestns

69 ' XP 012166264 1 isoform X2 Bombus terrestris

99, XP 0185633211 isoform X1 Anoplophora glabripennis
26| 54 XP 018563322.1 isoform X2 Anoplophora glabripennis
EHJ63622.1 Danaus plexippus
XP 319682.4 Anopheles gambiae str. PEST
a1 KFB38665.1 Anopheles sinensis
55 JAC13312.1 Aedes albopictus
L——— XP 002432585 1 Pediculus humanus corporis

Threonyl RS XP 0180246761 Hyalella azieca
XP 013379493.1 isoform X3 Lingula anatina
44)@ 013379492 1 isoform X2 Lingula anatina
€9 XP 013379491.1 isoform X1 Lingula anatina
XP 004349666.1 Acanthamoeba castelanii str. Neff
XP 012750884.1 Acytostelium subglobosum LB1
XP 0043356171 Acanthamoeba castellanii sir. Neff
XP 001739012 1 Entamoeba dispar SAW760
13 99 XP 653365.1 Entamoeba histolytica HM1IMSS Amoebozoa
KXN72685.1 Conidiobolus coronatus NRRL 28638

XP 636821.1 Dictyostelium discoideum AX4 and others
XP 003288175.1 Dictyostelium purpureum
36 XP 004351232.1 Dictyostelium fasciculatum
XP 0127479681 Acytostelium subglobosum LB1
XP 020429426 1 Polysphondylium pallidum PNS00

Tupanvirus soda lake
Tupanvirus deep ocean
CDH49718.1 Lichtheimia corymbifera JURCFSU9682
gg L CDS08596.1 Lichtheimia ramosa
ARF11619.1 Klosneuvirus
—— ARF09161.1 Catovirus 1 1076
ggL—— ThiRS G1ARTXMU 1
ARF10779.1 Hokovirus
EEZ92716.1 Candidatus Parvarchaeum acidiphilum ARMAN4
WP 047134781.1 Candidatus Kryptonium thompsoni

81 SEA07986.1 Haloplanus vescus
5EWP 008383442 1 Halogeometricum pallidum
9 WP 011322922 1 Natronomonas pharaonis

WP 054519843.1 Halanaeroarchaeum sulfurireducens
WP 071946364.1 Halolamina sediminis
WP 044640851.1 Risungbinella massiliensis
WP 073154671.1 Seinonella peptonophila
WP 015505128.1 Candidatus Methanomethylophilus alvus
AGI48191.1 Thermoplasmatales archaeon BRNA1
WP 042699222 1 Methanocorpusculum bavaricum
010633991 Candidatus Woesearchaeota archaeon CG1 02 33 12
WP 009524798 1 Peptoanaerobacter stomatis
WP 054253021.1 Neofamilia massiliensis
WP 083476663.1 Moorella glycerini
WP 066671474.1 Desulfotomaculum copahuensis
WP 068748798.1 Thermovenabulum gondwanense
WP 073253539 1 Caldanaerovirga acetigignens
gg - WP 083515055.1 Fervidicola ferrireducens
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100, WP 014624457.1 S pirochaeta thermophila)
WP 0146244571 Spirochaeta thermophia
WP 016522304.1 Treponema medium
WP 042105785.1 Parachlamdiaceae bacterium HST3
WP 013924111.1 Parachlamydia acanthamoebae
100] WP 1 Borrelia miyamotoi
OGE64391.1 Candidatus Daviesbacteria bacterium RIFCSPLOWO202 FULL36 7

WP 088171852.1 Rothia sp. NDEWE 1A
66 )EHB04125.1 Heteroce phalus glaber

49[1xP 004837016.1 Heterocephalus glaber
KF021321.1 Fukomys damarensis

XP 010807420.1 Fukomys damarensis

26|, XP 003463138.1 Cavia porcellus

XP 004835251.1 Octodon degus

XP 005390480.1 isoform X1 Chinchilla lanigera

% | XP 005333872 1 Ictidomys tridecemiineatus

XP 015351132.1 Mamota mamota marmota

XP 012871037.1 Dipodomys ordii

4L XP 020038134.1 Castor canadensis

73 EDLS7552.1 isoform CRA d Rattus nonegicus
NP 001013185.2 Rattus noregicus

XP 0076424831 isoform X1 Cricetulus griseus

XP 0132017671 Microtus ochrogaster

AAHD3450.1 Nus musculus.

NP 001157960.1 isoform 2 Mus musculus

XP 015881216.1 Peromyscus maniculatus bairdi

XP 004584354.1 Ochotona princeps

34 L XP 008249671.1 isoform X1 Oryclolagus cuniculus
XP 004055735.2 isoform X2 Gorilla gorilla gorila

XP 0075184492 ErinaceLs europaus

XP 012328865.1 Aotus nangymaae

XP 017383610.1 C sbus capudinusimitator

XP 002754330.2 Calithrixjacchus

XP 001513011.1 Omithormynchus anatinus.

XP 0105871401 Loxodonta aficana

XP 016074235.1 Miniopterus natalensis

XP 0080502561 isoform X1 Cariito syichta

50/XP 0146460271 Ceratotherium simum simum

97, XP 016305351.1 isoform X1 S inocydlocheilus anshuiensis
XP 016305352.1 isoform X2 Sinocydlocheilus anshuiensis.

XP 016108505.1 isobm X2 Sinocyclocheilus grahami

XP 0066323051 Lepisosteus oculatus

XP 013878850.1 Salmo salar

XP D05925750.1 Haplochromis burtoni

XP 05798585 1 iso brm X1 Neolamprologus brichardi

XP 004540508 1 Maylandia zsbra

XP 003453266.1 Oreochromis niloticus.

XP 008283607 1 Stegastes partitus

XP 008307028.1 Cynoglossus semilagvis

XP 0197437531 isoform X1 Hippocampus comes

98 |XP 019743754.1 isoform X2 Hippocampus comes

XP 0126922911 Clupea harengus

XP 0191147221 Laimichthyscrocea

XP 0138708101 Austrofundulus imnaeus.

Tryptophanyl RS =

XP 0185192121 Lates calcarifer
XP 0039627652 Takiligu nibripes
XP 0114885991 iso brm X1 Orydias latipes
€ AG10456.1 Tetraodon nigroviridis
XP 015235496.1 Cyprinodon variegats
XP 007561133.1 P oecilia brmosa
85 || xP 008398140.1 P cecilia reticulata
7 |XP 014838818.1 P cecilia mexicana
XP 0149128211 P oecilia laipina
XP 0062607682 Alligator mississippiensis
eﬁ: XP 0090711731 Acanthisitia chioris
XP 003741783.1 occidentalis
39 |E FAB4695.1 Polysphondylium palidum P NS00
XP (20438809.1 Polysphondyiium palidum P NS00
XP 12753837.1 hypothetical protein SAMDOD019534 065830 Acylostelum subglobosum LB1
XP 004260205.1 Dictyostelum Bsccuatum Amoebozoa
KY096824.1 Dictyostelium lacteum
XP 0032879331 Dictyostelum purpureum
33— XP 645983.1 Dictyostelium discoideum AXE
XP 004334790.1 Acanthamoeba castellani str. Neff
XP 005788789.1 E miliania hudeyi CCMP 1518
100 - XP 0016970431 Chiamydomonas reinhardtii
XP 002948109.1 Volvoxcarter £ nagariensis
XP 007134423.1 Phaseolus wigaris
XP 014516739.1 Vigna radiala var. radiata
BAT98854.1 Vigna angularis \er. anguiaris
XP 0159386731 Arachis duranensis
100 | KMT13846.1 Beta wigars subsp. wigaris
XP 0106741941 Beta wigaris subsp. wigaris
BAJST613.1 Hordeum wigare subsp. wigare
78, 0017321 Lupinus angustifoiius
30 | 83 ) %P 0194621081 Lupinus angustiblius
XP 013443881.1 Medicago runcatula
XP 0072020341 Prunus persica
NP 187110.1 Arabidopsis thaliana
(| xp 006297626 1 Capselia rubella
57| xP 002882364.1 Arabidopsis lyrata subsp. hrats
36| |XP 006408175.1 E utrema salsugineum
54|XP 010416503 1 Camelna satva
XP 0136505731 Brassica napus
XP 011130070.1 Gregarina niphandrodes
11‘|,:xp 0159261881 Parasteatoda tepidarionm
b XP 018738682.1 ATCC 42132

_|: ANM86245.1 Stygiella incarcerata
4

XP 014241848.1 Cimex lectularius

KKS53561.1 Parcubaciena group bacterium GW2011 GWWA2 42 28
0LD41604 1 Nitrospirae bacterium 13 140CM 262 10

KCS77571 P andora salinus

XP 001735678 1 Entamoeba dispar SAV750

P 6481891 E ntamoeba histolytica HM 14 55 Amoebozoa

39 1XP B57052.1 E nlamosba histolytica HM 1SS

ARF11619.1 Kiosnewirus

ARF0S1611 Catrins

a2

54 ARF10779.1 Hokovirus 298
97 — Tupanvirus soda lake
Tupanvinus deep oczan
0 ABDE2798.1 Megaunus ba

ADXS7535.1 Courdovirus 11
100 || AnBS0928.1 Povai lake megavinus
89| p 004894395.1 Megavirus chiliensis




WP 016770386.1 Rickeftsia sibirica

WP 016728316.1 Ricketsia sibirica

WP 012718948.1 Rickeftsia africas

WP 010977631.1 Rickettsia conorii

WP 014273717 1 Rickeftsia slovaca

‘WP 064429539 .1 Rickettsia sp. Tenjiku01

WP 016917397 1 Rickettsia honsi

WP 014364947 1 Rickettsia philipii

WP 012151193.1 Rickettsia rickettsii

WP 016826495 1 Rickettsia conorii

‘WP 014410978.1 Rickettsia parkeri

WP 0771816451 Rickettsia raoutii

WP 032073516.1 Rickettsia aeschlimannii
WP 014121022 1 Rickettsia japonica

WP 045805580.1 Rickettsia argasii

WP 014014679, 1 Rickettsia heilongjiangensis
WP 017442532 1 Candidatus Rickettsia gravesii
WP 014392670.1 Rickettsia amblyommatis
WP 014408517 1 Rickettsia montanensis
L‘-FVP 057699905 1 Rickettsia rhipicephali

31

WP 041404829 1 Rickettsia massiliae
04 | WP 014365502 .1 spotte d fever group
il WP 032129056.1 Rickettsia tamurae
%NF' 045804369.1 Rickettsia endosymbiont of kodes pacificus
WP 037214068.1 Rickeftsia buchneri
ekl _EMF' 023507066.1 Rickettsia monacensis
oo - WP 010421539.1 Rickettsia helvetica
EWF 041079551.1 Rickettsia asemboensis
WP 011270581.1 Rickeftsia felis
99 WP 014364149.1 Rickettsia canadensis
3 WP 012149033.1 Rickettsia canadensis
e 9 [ WP 040256214.1 Rickettsia hoogstraalii
KJV 80147 1 Rickettsia hoogstraalii str. RCCE3
5| WP 0121499481 Rickettsia akari
kg WP 025999580.1 Ricketisia australis
99 ' WP 014412410.1 Rickettsia australis
[WF’ 045799560.1 Rickettsia belli
99— WP 016947634 1 unclassified Rickettsia
WP 011121119.1 Rickettsia typhi
‘WP 004599517.1 Rickettsia prowazekii
WP 0516021231 Cardinium endosymbiont of Bemisia tabaci
WP 014934755.1 Cardinium endosymbiont of Encarsia pergandiella
WP 019231052.1 Occidentia massiliends
‘WP 011944374.1 Orientia tsutsugamushi
‘WP 045916713.1 Orientia tsusugamushi
o5 - WP 0124618921 Oriertia tsutsugamushi
B ‘WP 085552165.1 Azospirllum lipoferum
Valyl RS 1 "_I;CW‘I?ZAEM\\phaprmeobameﬂa bacterium
te] KKB96855.1 Candidatus Arcanobacter lacustris
12 OFW79697.1 Alphaproteobacteria bactefium
-‘| EWF’ 075260592.1 endosymbiont of Acanthamoeba sp. UWC8
a9 ‘WP 068982025.1 Candidatus Jidaibacter acanthamoeba
] I:Tuparwus soda lake
a9 Tuparnvirus deep ocean
L WP 065514652 1 Rickettsiales bacterium Ac37b
70,WP 0111547611 Ehrlichia ruminartium
61) CAI26565.1 Enrlichia ruminantium str. Welgevonden
% |\ 065433019 1 Envichia ruminantium
WP 044156894 1 Ehrichia ruminantium
WP 0654335711 Ehdichia ruminantium
99 ' WP 065432316.1 Ehdichia ruminantium
WP 024071717 1 Ehrlichia muris
WP 011452423 1 Ehrlichia chaffeensis
WP 006010095 1 Ehrlichia chaffeensis
WP 045808035 1 Candidatus Neoehriichia lotoris
WP 011256983.1 Wolbachia endosymbiont of Brugia malayi
WP 077188150.1 Wolbachia pipientis
WP 006279494 1 Wolbachia endosymbiont of Muscidifurax uniraptor
WP 0515996848.1 Wolbachia endosymbiont of Glossina morsitans morsitans
‘WP 015588970.1 Wolbachia endosymbiont of Drosophila simulans
XP 011860440.1Vollenhovia emeryi
‘WP 084124813.1 Wolbachia endosymbiont of Dactylopius coccus
‘WP 041046284.1 Wolbachia endosymbiont of Cimex lectularius
WP 068651258.1 Wolbachia endosymbiont of Tichogramma pretiosum
0JH31253.1 Wolbachia endosy mbiont of Amadilidiumvulgare
‘WP 063630423.1 Wolbachia endosymbiont of Laodelphax striatella
‘WP 064085372 1 Wolbachia endosymbiont of Daclylopius coccus
WP 017532280.1 Wolbachia endosymbiont of Diaphorina citri
WP 019236321.1 Wolbachia pipientis
WP 007202750.1 Wolbachia
0I042672.1 C: Pacearchagota archaeon CG10235 32
WP 0144056111 Methanocella conradii
T‘\': KYK320968.1 Theionarchaea archaeon DG701
929 WP 012996487.1 Matrialoa magadii
WP 0072600221 Natronolimnobius innermongolicus
‘WP 0045914371 Haloarcula japonica
SEA16990.1F esCUS
WP 008322311.1 Haloferax elongans
SFR33455.1 Halogeometricum rufum
99 WP 044791192.1 Bacillus thuringiensis

@

99

WP 033672748.1 Bad llus gaemokensis
WP 035314007 1 Brochothrix campestris

WP 033161481.1 Mycoplasma collis

EGZ31565.1 Mycoplasma iowae 695

ARF09161.1 Catovirus

KP 012750077 1 ftostelium umLB1

ARF11618.1 Klosnewirus

XP 004185781.1 Entamoeba invaders IP1

XP 0017385821 Entamoeba dispar SAW7E0

XP 0043533661 Acanthamoeba castellanii str. Neff

XP 0204283891 Polysphondylium pallidum PNS00 Amoebozoa
X P 0043576481 Dictyostelium fasciculatum

XP 642469 1 Dictyosteliumdiscoideum AX4

ag XP 003290752 1 Dictyostelium purpureum




XP 002531366.1 Ricinus communis

96 | XP 012066702.1 Jatropha curcas

OAY45047 1 Manihot esculerta

XP 0025264291 isoform X1 Ricinus communis
86 OMP01193.1 Corchorus olitorius
OMO52030.1 Corchorus capsularis
OMO55333.1 Corchorus olitorius

g5 ' OMO58000.1 Corchorus capsularis

XP 007030137.2 Thecbroma cacao

XP 017630544 1 Gossypium arboreum

91 ' XP 0167311231 Gossypium hirsutum

XP 015883867.1 isoform X2 Ziziphus jujuba
XP 010095891.1 Morus notabilis

55 L XP 015902551.1 Ziziphus jujuba

91 — XP 011653458.1 Cucumis sativus

XP 008463912.1 Cucumis melo

XP 002264666.1 Vitis vinifera

XP 018817804 .1 isoform X1 Juglans reg

XP 010070233 1 isoform X2 Eucalyptus grandis
XP 0083576551 Malus domestica

XP 0042886511 Fragar vesca subsp. vesca
87 XP008378909.1 Malus domestica

XP 009353796.1 Pyrus x bretschneideri

XP 007227361.1 Prunus persica

54 L XP 008218692.1 Prunus mume

XP 015065834 .1 Solanum pennellii

XP 004233420.1 Solanum lycopersicum

85| | XP 006367425.1 Solanum tuberosum

XP 016559267 1 Capsicum annuum

XP 0165589221 Capsicum annuum

58 b XP 015063365.1 Solanum pennellii
KZV56374.1 Dorcoceras hygrometricum
XP 019163765.1 pomoea nil

XP 019199971.1 Ipomoea nil

XP 016648469.1 Prunus mume
92 XP 019423387 1 isoform X1 Lupinus angustifolius
0OIV92780.1 Lupinus angustifolius

XP 019421671.1 Lupinus angustifolius

XP 016202075.1 Arachis ipaensis

XP 015964430.1 Arachis duranensis
GAU23734.1 Trifolium subterraneum

62 - XP 020216264 1 Cajanus cajan

XP 004506692 1 isoform X2 Cicer arietinum
XP 003517414 2 Glycine max

XP 007157622 1 Phaseolus vulgaris

XP 017427372 1 isoform X1 Vigna angularis

32— XP 014520791.1 Vigna radta var. radta

XP 020245845 1 Asparagus officinalis

99  EAZ08899.1 Osl 31164 Oryza sativa Indica Group
XP 0156121181 Oryza sativa Japonica Group
XP 003566259.1 Brachypodium distachyon
XP 008788336.1 Phoenix dactylifera

JATE1989.1 Anthurium amnicola

g9 | JAT46663.1 Anthurium amnicola

I: GAVG3288.1 Cephalotus follicularis
41

XP 020159513.1 Aegilops tauschii subsp. tauschii
a7 I:

35

=

82

Leucyl RS

74

XP 010687095.1 isoform X2 Beta vulgaris subsp. vulgaris

XP 010692416.1 isoform X2 Beta vulgaris subsp. vulgaris
OAE22515.1 Marchant polymorpha subsp. polymorpha

54 GAQ84397.1 Klebsormidium flaccidum

XP 008859221.1 Entamoeba nuttalii P19

XP 0017342121 Entamoeba dispar SAW760

XP 649157 1 Entamoeba histolytica HWM1IMSS

XP 004184359.1 Entamoeba invadens IP1

XP 001026355.2 Tetrahymena thermophila SB210

XP 0027843431 Perkinsus marinus ATCC 50983

100 'XP 002786677 1 Perkinsus marinus ATCC 50983

OON02968.1 Batrachachytrium salamandrivorans

OMJ77850.1 Stentor coeruleus

XP 004334103.1 Acanthamoeba castellanii str. Neff

XP 002173236.1 Schizosaccharomyces japonicus yFS275
XP 004350926.1 Dictyostelium fasciculatum

KYQ94208 .1 Dictyostelium lacteumn

XP 003290952 1 Dictyostelium purpureum Amoebozoa
XP 012747702 1 Acytostelium subglobosum LB1 and others
81 XP 020436752 1 Polysphondylium pallidum PN500

,—Tupanvirus soda lake

100 L——— Tupanvirus deep ocean

Amoebozoa
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Supplementary Figure 5: The rhizome of the glutaminyl-tRNA synthetase of

Tupanvirus soda lake. The sequence of the glutaminyl-tRNA synthetase was split into
short fragments and blasted against the NR database. Best hit was selected and

integrated in a circular gene data image. Taxonomic origins are colored in blue for

eukaryote, green for bacteria and orange for viruses.
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Supplementary Figure 6: Genomic environment and best-hit analyses of
Tupanvirus soda lake 18S rRNA intronic regions. Genomic environment of copy 1

(a) and copy 2 (b). The 100 best hits for copies 1 (c) and 2 (d).
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Supplementary Figure 7: Networks of translation-related category of genes of

tupanviruses, Klosneuviruses, other mimiviruses and cell organisms.

1- Acanthamoebatolyphagatnimivirus
2- Acanthamoebatpolyphagatinimivirusiia
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10- Megavirus chilensis 1
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Supplementary Figure 8: Analysis of Tupanvirus 18S rRNA intronic region (copies

1 or 2) expression in infected Acanthamoeba castellanii cells at 30 minutes and at 6

and 12 hours post-infection. Fluorescence in situ hybridization (FISH) (a and b) and

gPCR (c —copy 1 and d — copy 2). In red, viral 18S rRNA intronic copies; in green

Acanthamoeba 18S rRNA region (a and b). FISH analysis related to 24 hours post-

infection; copy 1 is also shown in Figure 7a. Scale bar, 10 um. Error bars (c and d),

standard deviation. The experiments were performed 3 times independently, with two

replicates each.
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Supplementary Figure 9: Acidification of Acanthamoeba castellanii cytoplasm after
Tupanvirus soda lake and mimivirus infection (9 h.p.i.). (a) Tupanvirus causes
strong acidification of amoebal cytoplasm even in the presence of bafilomycin A. (b)
Quantification of the acidification demonstrated in (a). (c-f) Even in the presence of
chloroquine or bafilomycin A, the rRNA shutdown induced by Tupanvirus is not
prevented (3 and 9 h.p.i.). (g-J) gPCR results related to the cells infected and treated as
presented in (c-f). Scale bar, 5 um. Error bars ( b, g-j), standard deviation. Statistical
analyses were performed on the data shown in (b) using a t-test based on control groups.
**:p<0.01; ***:p<0.001. The experiments were performed 3 times independently, with
two replicates each.
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SUPPLEMENTARY TABLE

Supplementary Table 1: Permissiveness profile of Tupanvirus in different cells.

35

Cell CPE Viral titer increasing Viral genome replication Infection profile
Acanthamoeba castellanii + 3logay, after 24 hours 5 x 3log;, after 24 hours productive
Acanthamoeba sp E4 + 1logo, after 24 hours 6 x 3logo, after 24 hours productive
Acanthamoeba sp. + No 2 x 1logay, after 24 hours abortive
micheline

Acanthamoeba + 1log,o, after 24 hours 4 x 1logyo, after 24 hours productive
polyphaga

Acanthamoeba royreba + No 2 x 1logsy, after 24 hours abortive
Acanthamoeba griffini + 1,5log,, after 24 hours 7 x 1,5log,, after 24 hours productive
Vermamoeba vermiformis + 1logyo, after 24 hours 6 x 1logs, after 24 hours productive
Dyctiostelium discoideum + 1log, after 48 hours 2 x 1logy after 48 hours productive
Willartia magna + 0,5logyo after 24 hours 0,8logyo after 24 hours productive
Tetrahymena + No No cytotoxic
hyperangularis

THP-1 + No No cytotoxic
RAW264.7 + No No cytotoxic
Trichomonas tenax - No No resistant

CPE: cytopathic effect



